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Section 1
INTRODUCTION

This is the computer program documentation of the Intrasystem Electromagnetic
Compatibility Program (IEMCAP), which is designed to perform electromagnetic
compatibility analyses of ground, aircraft, spacecraft and missile systems, It
describes the overall computer program, including its overall logical structure.
Descriptions of all routines are given with definitions of all variables used
by the routines. Detailed flow charts and source listing are provided in
Suppiement I to this document.

Due to the potentially large amounts of 1EMCAP data, & number of files are
used to mi.imize core requirements, to provide for more efficient processing,
and to establish and maintain a data base defining the system. Details of these
files are discussed. The computer core requirements for runmning the program
are provided. General instructions for the installation and operation of the
program are also provided, as well as a description of program detectable errors.

The IEMCAP math models are in modular form so that whan new or improved

models become available they can be incorporated into the program with a
minimum of difficulty.

For a detailed description of how to perform an electromagnetic compatibility

analysis with the IEMCAP program, the user should refer to the IEMCAY User's
Manual.

————
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Section 2

FROGRAM DESCRIPTION

2.1 PROGRAM STRUCTURE

The program IEMCAP is an EMC analysis tool and is meant to be used by an
engineer with a background in electromics and EMC principles but with minimal
computer experience. With this in mind, the program accepts input data in free-
field, engineer-oriented format, the data being obtainable directly from system
or subsystem operational specifications or from measurements.

The program has the flexibility to amalyze a variety of EMC problems and
is designed so that new models can be incorporated as they become available. This
is made possible by constructing the program as a set of independent, functional
modules that are used when needed by the central routine. Each module consists
of a subroutine or group of subroutines that can be modified or updated with a
minimum of perturbation to the remainder of the program.

IEMCAP is designed to be used on a general purpose digital computer and to
be essentially independent of the particular machine and operating system,
although there are minimum hardware and central core requirements, as given in
Section 3. In order to be as machine-independent as possible, IEMCAP is written
in USA Standard Fortran. It consists of two independent, consecutive Fortran
programs; the first program, Input Decode and Initial Processing Recucine (IDIPR),
reads, decodes, and processes the input data, creating the input files for the
second program, Task Anzlysis Routine (TART), which performs the EMC analysis.
Descriptions of the major tasks performed by IDIPR and TART are given in =
Section 2.2 and Section 2.3, respectively.

Both INIPR and TART are very large and complex programs. IDIPR has 42
subroutines, TART has 57 subroutines and both programs access at least ten
separate data files on tape or disk. A detailed description of IEMCAP is _
given 1n Section 5, where TART and IDIPR are broken down by subroutine. A
hierarchy diagram showing the subroutine hierarchy and calling relatiomships is
given in that section for IDIPR (Figure 4) and for TART (Figure 5). These
diagrams, along with a separate description of each subroutine, provide a more
compreheusive picture of the role of each subroutine in the dynamics of the
program.

vetailed machine-generated {low charts fur IDIPR and TART are provided in
Supplement 1., Ia addition, detailed narratives of the IDIPR and TART functional
flow are given in the IEMCAP User's Manual, along with middle-level flow charts.

2.2 INPUT DECODE AND INITIAL PROCESSING ROUTINE

The computer program IDIPR consists of an input decode routine, an initial
precessing routine, ond & wire map routine. It begins by calling the input decode
routinel to read and decode tha input data. (Superscripts refer to the IGIPR
logic flow diagram, Figure 1. Functional routines are referenced by numbers and
data files are referenced by letters.,)

16 |
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The major subroutine in the input decode routine {s CARDIN, which calls the
auxiliary subrout ines as required. Error messages are printed out {f orrors
are encountered in.the input data, but the decoding process continues, Alter the
data is decoded, it is written onto the processed input [ile (P1F)A,

If there are no input errors, IDIPR then calls the initial processing
routine? to create an intrasystem signature file (ISF)C. The only difference

between the PIF file and the ISF file is that the ISF file coitains the spectrum
data.

The driver for the :nitial processing routine is the subroutine MERGE. It
there is an old ISF file, then spectrum data need be generated only for that
part of the system that is to be modified, as read from the PIF fileA, and merged
with the old ISF fileP to create the new ISF fileC. If there is no old ISF file,
then an ISF file is created dirvectly from the PIF file. In either case, spectrum
data must be generated. This is done by the subroutine SPCMDL which calls the
spectrum model subroutines., If a TART analysis is to be made, MERGE creates the
following working files: emitter equipment fileP 6 receptor equipment fileh,
unadjusted emitter spectrun filef and unad justed receptor spectrum file®, These
working files contain data required as input to the TART program, but are not
saved once the TART analysis is cowmpleted.

IDIPR then calls the wire map routine® to analyze wire bundle data. The
major subroutine is MAP, which reads the wire bundle filet and performs a ;
topological analysis to detérmine wire gecmetry and create the wire map filel
required by TART to analyze wire coupling modes.

Finally, IDIPR writes the array filed containing modify codes, wa.ver
analysis data and other arrays required by TART.

2.3 TASK ANALYSIS ROUTINE

The computer program TART reads the tape or disk files created by "DIPR
and performs an electromagnatic compatibility analysis task as specified by the
user. Specification generation is performed by the specification gener tiun:
routine (SGR) and comparative analysis tasks are performed by the ~ouwr.u: ative
EMI analysis routine (CEAR).

2.3.1 Specification Gener:ition Routine

The SGR routine adjusts the initial non-requived emission and susceptibility
spectra such that the system is compatible. A user-specified adjustment limit
prevents too stringent adjustments, and a summary of interference situations
that are not resolvable within tnis adjustment limit is printed. The adjusted
spectra are the maximum emission and minimum susceptibility specification for
use in EMC tests,

The main subroutine in the spectrum generation routine is SGR. SGR sclects
emitter-receptor combinations from the emitter « ,uipmeut file? and rcceptor
equipment filel, and calls the coupliag path routinel to calculate the
electromagnetic coupling, if any, between the emitter and receptor. (Hcre,
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superscripts refer to the TART logical €low diagram, Figure 2,) The driver for

the coupling path rcoutine is the subroutine COUPLE, which calls the subroutine \w}
corresponding to the coupling mode: ACTIFER for antenna-to-antenna and antenna-to-

wire coupling, WIWTFR for wire-to-wire coupling, and CTCTFR for case~to-case

coupling. Yor antenna-to-antenna or wire-to-wire coupling, COUPLE first reads
wire map data from the wire map filel.

After calling COUPLE, SGR calls EMCASA, which calculates the interference
coupled from the emitter to the receptor by multiplying the emission spectrum
from the unadjusted emitter spectrum fileF by the coupling factor, and compares
the interference with the receptor susceptibility from the unadjusted receptor
spectrum fileG, 1If the interference exceeds the receptor susceptibility (positive
EMI margin), the emission spectrum is adjusted to the amount needed for compat-
ibility and written onto an adjusted emitter spectrum file. All emitters coupling
into a given receptor are so adjusted, then the receptor spectrum is itself
adjusted, if necessary, and written onto the adjusted receptor spectrum file. The
same procedure is repeiated for each of the remaining receptors. During this
procedure, the EMI margin and transfer data are writter ou the baseline transfer
file (BTF)K for future use by CEAR. Then SGR calls the subroutine WRAPUP to

generate a new ISF filel from the final adjusted spectra and print a summary of
the new ISF file.

2.3.2 Comparative EMI Analysis Routine

The driver for the comparative EMI analysis routine is the subroutine CEAR.
CEAR may be run with one of the following options:

(a) Baseline System EMC Survey

This task option surveys the system for interference. If the
maximum of the EMI margin over the frequency range for a coupled
emitter-receptor pair exceeds the user-specified printout limit, a
summary of the interference is printed. Total received signal into
each receptor, calculated by the subroutine TORS, is also printed. The
analysis results are written on the BTF fileK for subsequent runs.

(b) Trade-off Analysis

This task option compares the interference for a modified system
to that stored on the BTF file from a previous specification gencration
or baseline system EMC survey run. The interference for the modified
system is calculated in the same manner as in the SGR routine. In this
way, the effect on interference of antenna changes, filter changes,
spectrum parameter changes, wire changes, etc., can be assessed.

(c) Specification Walver Analysis

This task option shifis portions of specific emitter and receptor
spectra and compares the resulting interference to that stored on the
BTF file. Thus the effect of granting waivers for specific emitter
and receptor specifications can be assessed.

20




3

+ g,

EERCR W

o

START

READ SYSTEM
AND RUN CONTROL o~
DATA

NEW ISF
FILE (FROM} J
IDIPR)

¥

READ TART CONTROL
AND ADDITIONAL INPUT
IF REQUIRED

YES

TASK = SGR?

r——————-

1

SPECIFICATION GENERATION
ROUTINE (SGR)

COMPARATIVE EM!I
ANALYSIS ROUTINE

GPII1075 20

|
|
|
! (CLEAR)
' 3 ¥ ] '
' BASELIAE
| TRANSFER
SCRATCH FILE
] FILES
I
I ‘ ] 3
| WRAP-UP ROUTINE " COUPLING ANALYSIS
L (GENERATESISF PATH AND SPECTRUM
WITH UPDATED ROUTINE ADJUST ROUTINES
SPECTRA)
N\ b} I
>

winc

MAP

FILE

FIGURE 2
TART SECTION OF IEMCAP TOP LEVEL FUNCTIONAL FLOW
(Part 1 of 2)
21

i
b
1

ey

RN



Ay S [

!

|

!

' ‘

ANTENNA-COUPLED
TRANSFER FUNCTION
EVALUATION ROUTINE

(ACTFER)

WIRE -TO-WIRE
TRANSFER FUNCTION
EVALUATION ROUTINE

(WTWTFR)

CASE-TO-CASE
TRANSFER FUNCTION
EVALUATION ROUTINE
(CTCTFR}

ENVIRONMENTAL FILTER
FIELD ROUTINE MODELS
(ENVIRN) (FILTER)

p

.

ANTENNA PATTERN
MODELS (GAIN)

VEHICLE PROPAGATION
MODELS

GROUND PROPAGATION

MODEL

FIELD-TO-WIRE
MODEL (FTW)

)

FIGURE 2 (Concluded)
TART SECTION OF IEMCAP TO? LEVEL FUNCTIONAL FLOW
{Part 2 of 2)

G¥73.1075 27




Section 3

COMPUTER SYSTEM REQUIREMENTS

3:1 HARDWARE REQUIREMENTS

The hardware requirements for IEMCAP include a computer with at least 67K
words available for processing in the Central Processing Unit (CPU), a card
reader or timeshare input system, a printer, and file space for the temporary and
the permanent files used by IEMCAP. Because of the number of files, disks are
recommended, with tapes or disks used to save certain of the permanent files (ISF).
A diagram of the necessary components is given in Figure 3.

3.2 COMPUTER CORE REQUIREMENTS

Core requirements to load and execute each of the two parts of 1EMCAP on a
CDC 6600 are given below. This includes storage for all data that must be in
core at any one time and buffer area storages of 1K octal per file.

IEMCAP

IDIPR (Input Decode and Initial Processing Routine) 64K words (decimal)

TART (Task Analysis Routine) 67K words (decimal)

Additional disk space is needed for storage of the data during processing.
This varies with the size of the data case. Table 1 gives examples of the file
sizes for sample data cases as an aid in estimating disk file storage. The -id
and new Intrasystem Files may be saved on tape or disk. The remaining files

are needed for the duration of the two IEMCAP programs and may optionally be
saved after a run.

The times required will vary with the configuration. IDIPR times are
essentially a function of the number of input cards only and processing time

is approximately .l sec/card. TART times, however, Increase as the square of
the number of coupled port pairs.

3.3 ORIGINAL SYSTEM

IEMCAP was developed oa a Control Data (CDC) 6600 computer operating under
the KRONOS operating system. The CDC 6600 computer is a large scale, multi-

programmed, multiprocessing digital computing sys+em. It has one central

processor, which performs high speed arithmetic computations, and ien peripheral
processors, which perferm all input/output operations.

-
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TABLE 1

U EXECUTTON TIMES AND FILE SIZES 9N SAMPLE RUXS
. CASE 1 CASE 2
B
. DATA CASE SIZE
g.
e Total No. Cards
o ﬁ_ Inpur to IDIPR 170 241
? Totas No. Ports 33 56
i EXECUTION TIMES
. Execution time IDITR 17.4 s=c 24,5 sec
. Execution time TART-SGR 176 sec 3 min
F1LE SIZE IN WORDS (Decimal)
: PIF 3000 4200
0ld ISF - -
New ISF 10862 16000
Emitter Spec Work 3012 4200
Receptor Spec Work 1792 2670
Emitter Equip Work 1634 2350
: Receptor Equip Work le3l 2380
: Bundle ) 97 400
) Map 640 2390
: Array 183 300
. Transfer File 35000 41000
?

NOTE ;

.

Vi
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All figures are based on executions on a CDC 6600
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IEMCAP has additionally been implemented under the SCOPE operating system,
Version 3. It has been compiled using both the CDC FORTRAN IV Version 2.3
compiler and the CDC FORTRAN extended compiler (6000 Version 3/7000 Version 1).
It has also been implemented on a Honeywell GE 635 computer, using the extended
FORTRAN compiler.

IEMCAP requires no special additional software.
3.4 SUGGESTIONS FOR SYSTEM CONVERSION

Conversion is easily implemented. TIEMCAP is written entirely in USA Standard
FORTRAN. Aside from minor differences in FORTRAN compilers, the only areas that
might be especially noted are the following:

1. In IEMCAP, logical units for system input and output are set at
5 and 6 respectively. These may vary at different installations.

2. TIEMCAP uses a number cf files during procrwusing. If an installation
requires any FORTRAN statements other than the job control statements,
such as the CDC Program card, these would need to be supplied.

3. On a 32-bit/word computer, which would have a maximum integer value
of 231 - 1 or 2,147,483,647, the alphanumeric identification (ID)
could not begin with the letters V, W, X, ¥, 2. Otherwise the numeric
code for the 5 character ID would exceed this maximum integer value.
The alphanumeric ID ZORK1l, for example, would correspond to a
numeric code 2,615,181,127. The elgorithm to comvert an alphanumeric
ID into a numeric cude is given in Section 5.1.6.
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Section 4

}

Cal

PROGRAM INSTALLATION AND OPERATING TNSTRUCTIONS

B
“

Recognizing that thexe are alternate methods of implementation for
computer program such as IEMCAP, this section describes one wav the program
; can be implemented, from which the user can adapt variations to fit his
installations and needs.

H 4,1 STORING THE SOURCE PROGRAM
; TEMCAF is composed of approximately 16000 source statements: approxi-
' Y mately 9000 for IDIPR, 7000 for TARY. Hence, it is recommended that the

program be stored in a source fiie library on disk to avoid submitting the
boxes of cards each time. The details of doing this will vary with different
installations. Each of the two executable programs of IEMCAP, IDIPR and TART,
should be stored separately so they can each be accessed separately for com-
pilation and execution. It is not absolutely necessary to store the source
program,but merely a convenience especially if any updating to the source is
done. An alternative to storing the source if no updating is done is to
store only a binary output as discussed below.

4,2 COMPILING THE PROGRAM AND STORING THE BINARY OUTPUT

Each of the source programs, IDIPR and TART is next compiled using a
USA Standard FORTRAN compiler. The binary output for IDIPR and TART ix also
saved, and 1t is these binary files tnuat are loaded and executed to avoid re-
compiling the '70 routines that comprise TEMCAP,

Either binary relocatable object modules for each subroutine or one )
binary load module for IDIPR and one for TART could be saved. 1f the use:r ¥
has all compilation incompatibilities removed, the later method, saving cue .
binary load file for 1DLPR and one for TART, would allow execution of 1DiPn 4
with a minimum of system overhead.

The details of obtaining the load mndules and the metlivds of storing
them as well as the form (disk, tape, card) will vary at different installa-

1 tions and the user should familiarize himself with the methods used at his : i
- ! installation.
* 4.3 EXECUTING THE PROGRAM 3

The binary file saved is loaded and executed by the job control commands
of the particular computer system used. IEMCA” can be executed as two |
separate jobs at different times,or it may be sct up to execute as two jol }
steps of a single execution. It is expected that the user will find occa- [
sions during the stages of an aunalysis task to want scparate executions as :
well as occasions when running as a single job will be expedient.
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If the user wishes to minimize changing of the deck setup at the exgense
of possible redundant processing, he may use one job setup for all IEMCAP
executlons. This job would have two job steps, IDIPR aud TART, with the data
files passed from one job step to the next and only the permanzac files
(Intrasystem File and Baseline Transfer File) saved at the end. Error exits
to bypass step two in the event of an abnormal termination in svep one should
be provided. If this method is used, it should be noted that step one would
have to be re-done in the event of an abnormal termination in step 2. Although
the user could use the ISF as input to IDIPR, and tliereby bypass the input
decode portion of TDIPR, the irtermediate tiles would have to be regenerated,
and hence would necessitate reprocessing that would not be needed if the job
were run in two steps and intermediate files saved. Tetailled information on
job setups for IEMCAP executions can be found in the IEMCAP User's Manual,

4.4 DEVINING DATA SETS

The job contvol statements that are required by the specific compucer to
describe the data sets must be supplied for each run, Again, there is no
standard way to do this, and the files that are used will vary with the nature
of the task and the job status., A list and description of the files needed
for each of the IEMCAP programs is given in Table 144. The user must supply
the necessary job control statementsg to describe the files that are used by
a specific run. Although the files actually nceded vary with different tasks,
it is possible for the user to define the maximum files needed for a <vum and
then not vary his data setup cards for different runs. This will eliminate
the necessity of changing the data setup at the expense of the extra core
used to deflaz files that are not actually needed. If permanent disk files
or a dedicated disk is available, the files should be stored there with the
necessary job contiol provided to the system tc use the proper files. If
permanent disk space is not availlable to store the files between runs, the
data files could be copied to tape ar the end of a yrn by a system utility
program and then copied to disk at the start of the next run. 1If a two
separate job execution is used, files denoted intermediate should be saved,
in addition to permanent files, for input to TART. Tf IEMCAP is run as one
job with two executijons, only permanent files would be saved.

4,5 PROVIDING FOR OUTPUTS

The outputs for TEMCAP will be printed xeports and permanent files.
Printed output is routed to the system cutput unit and should require no
addi nional user specification. Steps need to be taken to save the permanent
files, by whatever method is used, such as specifying the ID of a dedicated
disk pack or label of a tape, as well as providing the job countrol statements
to save the permanent files. Sample outputs and descriptions can be found
in the User's Manual.
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4,6 PROVIDING FOK ABNORMAL TERMINATION

Because IEMCAP generates a number of files that can be saved upon
abnormal termination as well as provisions to use these files to avoid
reprocessing, the user should provide job control to save the files in case
of an abnormal termination. Information on restarting a job after an
abnormal abort is discussed in the User's Manual.

4.7 OPERATING INSTRUCTIONS . -

IEMCAP requires no special operator intervention during execution other
than that which would be used at a particulzr installation to submit and
execute FORTRAN program with files. 71he only instructions that would be
needed would be those necessary to identify the physical devices (tapes,
disks) such as:

1. If a special disk pack is used for either the program or files,
the identification would need to be given by an installation form
or by a job control statemen..

2. 1If tapes are used, tape identification must likewise be supplied
on a form or through job control commands. As IEMCAP operates
independent of any particular tape requirements, such as tracks or
density, whatever is normal to fthe installation can be used.

3. 1f permanent system disk files are used, provisions to use space
may need to be made with system personmnel prior te running to assign
file space to the user.

e e e A
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Section 5

IEMCAP SUBROUTINES

Subroutines used in the Input Decode and Initial Processing Routine and the
Task Analysis Routine are described in this section. The common blocks used by
each routine are referenced and all calljing arguments are defined. A dictionary
for all local variahles is also provided.

Much of the input data is stored in dimensioned arrays which are common to
many different subroutines. These arrays are not repeated for each subroutine
but are given in the form of tables which cover the entire program.

5.1 IDIPR SUBKOUTINES

This section describes all the subroutines that make up the Input Decode
and Initial Processing Routine. A hierarchy diagram indicating the levels
and calling relationships is given in Figure 4.

5.1.1 Name: IDIPR

DESCRIPTION

IDIPR is the main program for the Input Decode and Initial Processing
Section of IEMCAP. It calls CARDIN, MERGE and MAP, the three major subprograms.
Additionally, it reports on the input/output units, program options and errors
found. The ARRAY file is also written from IDIPR.

DATA REQUIREMENTS
ARGUMENTS ¢
none
COMMON BLOCKS:
FLAG, ERR, IOUNIT, IOUWK, INDX, I10USCF, CEARV, SYS2, RCDL, ISF, REINLT,

FSDTA, XYZ, TITLE, MBUG
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TABLE 2

IDIPR MAIN VARIABLES

T T S T AT 1 A 0 7 T v G WA R

PROGRAM NAME DEFINITION

1 .DO LOOP INDEX

IA INDEX FOR PRINTING HOLLERITH FOR SUPPLEMENTAL PRINTOUT
OPTION

ICLASS ARRAY OF HOLLERITH CLASSIFICATION CODES

1E DO LOOP INDEX S

10SAV SAVES LOGICAL UNIT OF OLD ISF TO ALLOW SWLTCHING UNITS
OLD AND NEW FOR RECYCLING THROUGH IDIPR

IR INDEX FOR PRINTING CEAR SUB-TASKS

IR3 TEPMINAL INDEX FOR PRINTING CEAR SUB-TASKS

ITSK HOLLERITH FOR CEAR SUB~TASK OPTIONS

ITXX LOGICAL UNIT ASSIGNMENT FOR ARRAY FILE

v DO LOOP INDEX

Il INDEX TO PRINT HOLLERITH FOR NEW REPORT OPTION

12 INDEX TO PRINT HOLLERITH FOR OLD REPORT OFT.ON

13 INDEX TO PRINT HOLLERITH FOR ISF FILE OPTION

J DO LOOP INDEX

JO INDEX FOR PRINTING HOLLERITH FOR JOB STATUS OPTION

Jon 1.OLLERITH FOR JOB STATUS OPTIONS
INDEX

N ARRAY OF HOLLERITH CHARACTERS TO PRINT " IEMCAP"

NAME HOLLERITH NAMES FOR EXECUTE OPTIONS CHARACTERS

NOYA HOLLERITH CHARACTERS "NO" OR "YES"

NP NUMBER OF PORTS PER EQUIPMENT
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5.1,2 Name: ALPSEL

DESCRIPTION

This routine conpares the alphanumeric code words to the keyword list and
agsigns a numeric value to them or returns an error flag.

code words and their numeric codes is given in Section 5.2, Table 60.

DATA REQUIREMENTS

ARGUMENTS :

none

COMMON BLOCKS:

ERR, KEYS, FSDTA, NKCP, FFDTA, IOUNIT, ALPS, KEYWD

TABLE 3

ALPSEL VARIABLES

PROGRAM NAME DEFINITION

I DO LOOP INDEX

LDEE THE LETTER ''D"

1J DO LOOP INDEX

1S STARTING INDEX IN ARRAY OF ALPHA CODES WHERE SEARCH FOR
AN ALPHA CODE IS TO BEGIN

ITIME FLAG TO SIGNAL SECOND PASS SEARCH FOR ANTENNA DATA

ITYP SR CODE FOR SOURCE/RECEPTOR CARD

KK INDEX OF COLUMN IN ARRAY DATA WHERE ALPHA CODE WORD IS
FOUND

NINC NUMBER OF CHARACTERS IN ALPHA CODES TO BE SEARCHED. IT
IS A CONSTANT EQUAL TO 2,

NP NUMLZR OF ALPHA CODES ASSOCIATED WITH A KEYWORD, AND
HENCE THE NUMBER TO BE SEARCHED IN LOCATING AN ALPIA
CODE

A list of alphauumeric




5.1.3 Name: BLOCK DATA

DESCRIPTION .)

BLOCK DATA contains the data definitions used for keywords, alphanumeric
code words 2nd error messages for IDIPR. Additionally, it makes unit assign-
ments to logical units aad initializes various parameters. Strictly speaking,
it is not a true subroutine, in that it contains no executable statements
and it is not called.

DATA REQUIREMENTS

ARGUMENTS :
none

COMMON BLOCKS :

STIX, MSGERR, NKCP, IOUSCF, ERR, XEYS, INDX, CEARV, IOUNIT, ALPS, MOD,
DUPE, IOUWK, CHAR, FLAG, TITLE, MBUG

VARIABLES :

o nene




5.1.4 Name: CARDIN

DESCRIPTION

'This routine is the main routine during the input decode process. It

reads the data cards and decodes them. An equals sign is used to differentiate

the keyword from the parameters. A parerthesis left of the equals sign
indicates an ISF modification code word. (he columns to the right of the
equils sign are separated into parameters which are delineated by commas.
Thece parameters are stored in floating point or integer arrays.

Puring the decoding process, CARDIN calls KEYSEL to assign an integer
value to the keyword, ALPSEL to assign integer values to alpha code words,
IDCOD to assign a numeric code to identifications, STORE to store the
parameters into arrays determined by keyword, PIFRIT to write the data, and
SSINIT to initialize arrays.

'DATA REQUIREMENTS

ARGUMENTS :

none

COMMON BLOCKS:

FLAG, CHAR, KEYS, CEARV, TITLE, NKCP, FFDTA, ERR, FSDTA, IOUNIT, KEYWD,

MBUG

TABLE 4

CARDIN VARIABLES

PROGRAM NAME DEFINITION

CARD ARRAY INTO WHICH EACH INPUL CARD IS READ

CDNB ARRAY OF THE INPUT CARD WITH BLANKS SUPPRESSED

DATAK ALPHANUMERLIC CHARACTER BEING PROCESSED IN DATA ARRAY
ESIGN FLAG GIVING THE SIGN OF THE EXPONENT OF A FLOATING IOINT
I DO LOOP INDEX

IBK ARRAY OF EDIDIC CHARACTER, (BLANK)
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TABLE 4 (Continued)

PROGRAM NAME

DEFINITION

ICARD COUNTER OF INPUT CARDS

ICRD 1™ coLumy 1 ARRAY, CARD

IEFLG FLAG SET IF A NUMBER PRECEDES "E'", INDICATING EXPONENT
AND NOT AN ALPHANUMERIC CODE WORD LETTER

IER ERXOR FLAG FOR MATCHING PARENTHESIS ON A CARD

IEXP INTEGER iEXPONENT BULLT IN DECODING AN E-FLOATING TYPE
NUMBER

1T DO LOOP INDEX

IMLT INDEX USED DURING BUILDING OF.A DECIMAL NUMBER

INIT HOLDS THE INITIAL COLUMN NUMBER FOR THE ERRONEOUS LINE
IN THE INPUT SUPERCARD

INP ABSOLUTE VALUE OF NUMBER OF PARAMETERS ASSOCIATED WITH A
KEYWORD

IPAREN FLAG SET BY A PARENTHESIS USED TO SIGNAL SUBPARAMETERS

IPARM INDEX FOR COUNTING PARAMETERS

IPLFT FLAG SET BY "(" AND USED TO DETERMINE MATCIHING
PARENTHESIS

1S START OF INDEX OF FILE MODIFICATION WORD IN DATA ARRAY

1SPARM INDEX FOR COUNTING SUBPARAMETERS

ISTRR STARTING INDEX IN REMARKS TO STORE NEW REMARKS CARD

ISTRT STARTING INDEX IN TITLE ARPAY TO TRANSFER NEW TITLE
CARD

152 INDEX FOR ISF MODIFICATION WORD IN DATA

LTEST INDEX FOR ELEMENT IN ARRAY °F INTQCERS, NUM

TUPARW EBIDIC CHARACTER "$"

J LAST NON-BLANK CHARACTER IN DATA ARRAY AND HENCE THE

NUMBER OF CHARACTERS IN DATA




S _:_ﬁ_g_w“ufg

]

[ R

- iy

L)

TH T B o R R

TABLE 4 (Concluded)

PROGRAM NAME DEFINITION

JE INDEX FOR TRANSFERRING CDNB TO SUPERCARD, DATA

K INDEX FOR SEARCHING DATA ARRAY

KDEC COLUMN IN DATA ARRAY WHERE "." IS FOUND

KENDN INDEX IN DATA FOR END OF AN EXPONENT

KEXP NUMB:;:R OF INTEGERS IN THE EXPONENT.UF A NUMBER BEING
BUILT

KW COUNTER OF NUMBER OF CHARACTERS PRIOR TO "="

LASTJ LAST COLUMN IN THE LINE

LASTK LAST CORRECT COLUMN IN THE LINE

LINES ONE LINE LESS THAN THE LINES OF THE SUPERCARD, DATA

LINESK ONE LINE LESS THAN THE NUMBEﬁ OF CORRECT LINES IN THE
SUPERCARD

NEND .HOLDS LAST COLUMN NUMBER FOR THE ERRONEOUS LINE IN THE
SUPERCARD

NP NUMBER OF PARAMETERS FOR KEYWORD BEIWG PROCESSED

NSIGN FLAG SET BY "+" OR "-" IN BUILDING FLOATING POINT
NUMBERS

SHIFT MULTIPLIER FOR BUILDING DECIMAL NUMBERS

TEST FLOATING REPRESENTATION OF INTEGER FOUND IN BUILDING
FLOATING NUMBERS

VALUE FLOATING NUMBER VALUE BEING BUILT DURING DECODING

PROCESS

T ——— RO, |
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| 5.1.5 Name: ERRMSG

3 DESCRIPTION
This routide prints an error message from a pre-stored List.
The number of the message is signified by the value of IERR.
; DATA REQUIREMENTS
, ARGUMENTS :
x
' nore
COMMON BLOCKS:
ERR, MSGERR, IOQUNIT
TABLE 5
ERRMSG VARIABLES
PROGRAM NAMY DEFINITION
5 FATAL AN ARRAY CONTAINING FATAL ERROR HEADER :l:
‘ FERR ARRAY CONTAINING FATAL ERROR MESSAGES N
% I IMPLICIT DO LOOP INDEX
! X INDEX FOR PRINTING FATAL ERROR MESSAGE
&
38
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5.1.6 Name: IDCOD

o

DESCRIPT ION

b, L

TTRTEIOT MO e .o

This routine converts alpha ID's, stored one letter per word in up to
5 words, into a numeric word, and it also converts the numeric code word
back into an array of alphanumerics.

to a single numerical value the

1 to 9 are assigned values

In converting the 5 word alphanumeric ID
following assocdation is made:

1 to 26, respectively
27 to 35, respectively

0 is assigned the value 36

*
’ ﬁﬁ A to Z are assigned values

'

The alphanumeric ID, ABCDE is assigned numerical values, a, b, ¢, &, and
e which are combhined into a single value by the following algoritchm:

% 100000000a -+ 1000000b + 10000c + 100d + e

E If there are less than 5 characters in the 1D, the right-most are
considevred to be blanl, and blank is converted to a numeric value of 0.

Hence, the ID, AB, converts to the following numeric volue:
100000000a + 1000000b.

DATA REQUIREMENTS

ARGUMENTS

IENTRY - coutrol flag that sigrals which type of processirg is to be done.

Y

1l code alphunumeric to numeric

2 decode numeric to alphanumeric

3 decode an array of numerics to alphanumeric

T TR AT AT TR YR XY oF . " IRRG AT T

COsMON BLOCKS:

ERR, CHAR, FFDTA, IGUNIT

39
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TABLE 6

IDCOD VARIABLES

PROGRAM NAME DEFINITION

1 DO LOOP INDEX

IDX NUMERIC CODE WORD BEING DECODED TO ALPHA CHARACTERS

1J DO LOOP INDEX

IL INDEX FOR CODE WORD IN SUPERCARD, IATA

IREM REMAINDER MODULO 100 OF NUMERIC GODE WORD

ITENS ARRAY OF POWERS OF 100

ITIM NUMBER OF TIMES A NUMERIC HAS BEEN DECODED. WHEN EQUAL
O NARY, ALL REQUESTED NUMERICS HAVE BEEN DECODED.

J DO LOOP INDEX

JJ INDEX

JK INDEX

K INDEX

KD INDEX

KDELTA NUMBER OF ALPHA CHARACTERS IN ID TO BE CODED, LIMITED

TO 5

40
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5.1.7 Name: KFYSEL

DESCRIPTION

This routine compares the columns of the input card which contain the
keyword to the keyword list and assigns a numerical value to the keyword if
found or returns an error.flag if not found.
given in Section 5.2, Table 59.

DATA REQUIREMENTS

ARGUMENTS: none

COMMON BLOCKS:

ERR, KEYS, FFDTA, IOUNIT, KEYWD

TABLE 7

KEYSEL VARIABLES

A list of valid keywords is

PROGRAM NAME

DEFINITION

IFIRST
ITYF
JP

NINC

DO LOOP INDEX

FLAG SIGNALING FIRST CALL TO THIS ROUTINE
DO LOOP INDEX

INDEX

NUMBER OF CHARACTERS 1IN KEYWORD

NUMBER OF KEYWORDS

41




5.1.8 Name: PARCHK

DESCRIPTION

This routine checks the number of parameters on th- source and
receptor cards.

DATA REQUIREMENTS

ARGUMENTS :
ITYPE - contrcl flag telling which type of card entry is being made
(1 = source, 2 = receptor)
i COMMON BLOCKS:
ERR, FSDTA, KEYWD
TABLE 8

PARCHK VARIABLES

PROGRAM NAME DEFINITION ;
I INDEX ;
J EQUAL TO THE SOURCE/RECEPTOR TYPE CODE
K INDEX
N NUMBER OF PARAMETERS ON A SOURCE/RECEPTOR CARD IF TYPE

I3 CASE E
NSCP14 AN ARRAY CONNECTING THE ALPHA CODE OF THE SIGNAL/CONTROL

CODE TO THE NUMBERS OF SUBPARAMETERS IN THE FIRST SUB—
PARAMETER GROUP

NSP1 NUMBER OF SUBPARAMETERS IN THE FTRST PARENTHESITS GROUP

NSP14 AN ARRAY CONNECTING THE ALPHA CODE OF THE MODULATION/
SIGNAL CODE (MODSIG) TO THE NUMBER OF SUBPARAMLTERS LN
"\ THE FIRST PARENTHESIS GROUP

\ NSSP14 AN ARRAY CONNECTING THE ALPHA COD. OF THE PTYPE OF A
RADAR MODSIG CODE TO THE NUMBER OF SUBPARAMETERS IN Tuk
FIRST PARENTHESIS GROUP
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5.1.9 Name: PIFRIT
DESCRLIPTION

This routine writes the Processed Input File (P1F). The decoded data
ig written to the PIF file each time an equipment, a bundle, or an
end~of-data card is encountered. System data is written out on the initial

call 1f the job is new,

DATA REQUIREMENTS

ARGUMENTS:
None
COMMON BLOCKS:

FLAG, FSDTA, MOD, ERR, FFDTA, TITLE, XYZ, DUPE, IOUNIT, PID, INDX, MBUG,

KEYWD
TABLE 9

PIFRIT VARIABLES

PROGRAM NAME DEFINITION
1 DO LOOP INDEX
IA DO LOOP INDEX
IB DO LOOP INDEX
i
IBADD CONTROL FLAG SET EQUAL TO ONE WHEN THE BEGINNING OF "ADDS" '
1S REACHED IN BUNDLE DATA
IC DO LOOP INDEX
ID DO LOOP INDEX
IDUMO PLACE HOLDER IN WRITING PIF TYPE SO AS TO KEEP THE SAME
FORMAT AS THE ISF FILE
IEND INDEX SIGNIFYING THE NUMBER OF ELEMENTS IN VARIABLE ARRAYS,
SUCH AS FC™ FLOATING SOURCE/RECEPTOR ARRAYS
IENDBED FLAG SET EQUAL TO 999 WHEN nND (OF BUNDLE DATA IS ENCCUNTERED
IENDEQ FLAG SET EQUAL TO 999 WHEN END OF EQUIPMENT DATA IS
ENCOUNTERED
IFRST SIGNALS WHEM THE FIRST ENTRY TO THIS ROUTINE IS MADLE IN

ORDER TO WRITE SYSTEM DATA

IP PORT INDEX

i Al -
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TABLE 9 (Concluded)

-

PROGRAM NAME DEFINITION

18 INDEX USED AS STARTING LOCATION OF DATA IN VARIABLE ARRAYS
SUCH AS SO/RC

ISR SOURCE/RECEPTOR CODE

ITT LOGICAL UNIT

ITYP PORT TYPE

Iw WIRE INDEX

IX PORT INDEX USED WHEN DELETING A PORT AND COMPRESSING THL
DATA

1z PORT INDEX USED WHEN DELETING A PORT AND COMPRESSING DATA

J NUMBER OF ELEMENTS IN BPTCO ARRAY, EQUAL TI0 3 TIMES THE
NUMBER OF NODE POINTS

K INDEX

MODSIG MODULATION/SIGNAL CODE

NP NUMBER OF PORTS FOR THE EQUIPMENT BEING WRITTEN

NR NUMBER OF HARMONICS FOR AN RF TYPE

NSP NUMBER OF SUBPARAMETERS. EQUAL TO ISO(IPRT, 3)

NSD1. NUMBER OF SUBPARAMETERS IN NARROWBAND SPLECTRA FOR CASE
TYPES

NWS NUMBER OF BUNDLE SEGMENTS

NSW2 NUMBER OF BUNDLE SEGMENTS TIMES TWO

NSW41 NUMBER OF DATA ELEMENTS IN IBEP ARRAY, EQUAL TO 1 MORE THAN

4 TIMES THE NUMBER OF SEGMENTS IN A BUNDLE
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5...10 Name: SSINIT
D".SCE:PTION
This rout'ne initializes parameters and arrays.

DATA REQUIREMENTS

ARGUMENTS:

IIGO = control variable that tells which type of data iritialization is
rejuested

=~), initialize all variables in commons INDX. MOL, XYZ, PID, and £SDTA
and in array ICHG

= 1, initialize equipment, port, source, receptor, data and bund'-~ data
= 2, initialize initial spectra arrays
COMMON BLOCKS:

ERR, IOUNIT, SPECT, INDX, XYZ, TITLE, CEARV, PID, MOD, FSDTA

TABLE 10
| . SSINIT VARIABLES
PROCGRAM NAME DEFINITION
1 DO LOOP INDEX
J DO LOOP INDEX
| K DO LOOP INDEX
MXANT MAXIMUM NUMBER OF ANTENNAS
; MKFTR MAXIMUM NUMBER OF FILTERS
& ii MXPRT MAXIMUM NUMBER OF PORTS PER EQUIPMENT
§ MXWR MAXIMUM NUMBER OF WIRES Pi:i BUNDLE
i
!
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5.1.11 Name: STORE |

DESCRIPTION e

This routine stores the parameters found by CARDIN into data arrays
determined by the keyword. Thes( arrays are given in Section 5.2. Additionally,
STORE performs various error analysis functions, such as checking that the card !
1s in valid orde~, that the modification code is valid for job type, that the
nuber of parameters is correct fr- the keyword, that all necessary hierarchy
cards precede a lower level hierarchy car., and that maximum counts are not
exceeded for a particular type of data.

DATA REQUIREMENTS

ARGUMENTS ¢
None

COMMON BLOCKS: :

FLAG, FSDTA, MOD, ERR, INDX, NKCP, XYZ, CEARV, IOUNIT, PID, REINIT, KEYWD,
MBUG

TABLE 11 E i

STORE VARIABLES : ¥

PROGRAM NAME DEFINITION ‘
I DO LOOP INDEX | {
; 3
ICASE NUMERIC CODING FOR ALPHANUMERIC LD, CASE ; j
'
1COD FOR POWER PORTS, THE RS CODE ON THE S0/RC CARD. ALSO
ANTENNA TYPE CODE '
ID IDENTIFICATION OF A FORT
1END ENDING INDEX FOR A VARIABLE NUMBER OF PARAMETERS SUCH

AS FOR SO/RC FLOATING POINT PARAMETERS

i 2

IGRP FLAG THAT GROUPS KEYWORDS FOR DETERMINING 1F A CARD IS : i
OUT OF ORDER. INITIALLY SET 710 1; IS SET TO 2 BY A :
SUBSYSTEM AND/OR EQPT AND SET O 3 BY A BUNDLE CARD : i

Py

IJ INDEX -
P INDEX USED FOR A NUMERIC PARAMETER VALUE. USED AS PORT .
l ID, ALSO FILTER TYPE CODE, MODSIG CODE

46
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TABLE l; (Continucd)

PROGRAM NAME DEFINITION

IP2 NUMERIC PARAMETER VALUE

IREM REMAINDER OF A MODULO FUNCTION

IS INITIAL INDEX FOR VARIABLE NUMBER ARRAYS
ISR SOURCE/RECEPTOR TYPE CODE

ISSID NUMERIC CODE VALUE OF SUBSYSTEM ID

IT NUMBER OF PARAMETERS IN WIRE TABLE ENTRY
J DO LOOP INDEX

JDELnn (nn {ig
keyword code)

K
L
MODSIG

MOD10S

NP12
NP21
NSP

NSP1

NSP12

NSP13

FLAG THAT INDICATES THAT A HIERARCHY CARD WAS DROPPED
DUE TO ERROR WHEN EQUAL TO -1. SLET TO O TF CARD IS
GOOD

USED FOR: KC EQUALS 10 (SU); KC EQUALS 11 (EQ); KC
EQUALS 12 (PO). (SET EQUALS 2 FOR DELETED PORT SO NO
SO/RC IS ACCEPTED UNTIL NEW PORT CARD)

DO LOOP INDEX

DO LOOP INDEX

MODULATION/SIGNAL CODE OF A PORT

STORES SUBSYSTEM MODE CODE TEMPORARILY WHILE PREVIOUS
EQUIPMENT 1S BEING WRITTEN CUT UNTIL NEW EQUIPMENT Is
ENCOUNTERED

FLAG THAT TELLS IF SO/RC OR BOTH ARE PRESENT FOR A
PORT NUMBER OF PARAMETERS EXPECTED FOR A WIRE ENTRY
BASED ON TYPE

NUMBER OF PORT PARAMETERS BY TYPL

NUMBER OF WIRE TABLE PARAMETERS

NUMBER OF SUBPARAMETERS

NUMBER OF SUBPARAMETERS IN A FIRST SUBPARAMET#ER GROUP
NUMBER OF SUBPARAMETERS FOR PORT BY TYPL

NUMBIER OF SUBPARAMETERS FOR FILTER BY TYPLE
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TABLE 11 (Concluded)

PROGRAM NAME DEFINITION

NSP14 NUMBER OF SUBPARAMETERS FOR SOURCE BY TYPE

NSPIQ NUMBER OF SUBPARAMETERS FOR ANTENNA BY TYPE

NSP2 NUMBER OF SUBPARAMETERS IN A SECOND SUBPARAMETER GROUP

NWS NUMBER OF WIRE SEGMENTS |
NWS2 NUMBER OF WIRE SEGMENTS TIMES 2

NWS4 NUMBER OF WIRE SEGMENTS TIMES 4 PLUS 1, EQUAL TO NUMBER

OF ENTRIES IN IBEP ARRAY

[ S Y
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5.1.12 Name: MERGE

DESCRIPTION

This routine is the main file management routine during initial process-
ing. It reads the Processed Input File and creates the new ISF file, If the
run is a modify run, it performs the modifications to the old ISF file to
create the new ISF. It calls the subroutine SPCHMDL to generate the initial
spectra, using the spectrum models. If a CEAR/SGR run is being made, it
creates work files and arrays for CEAR/SGR.

DATA REQUIREMENTS

ARGUMENTS : 7
None

COMMON BLOCKS :

FLAG, XYZ, INDX, ERR, SPECT, SYS2, PID, MOD, IOUNIT, RCDI, CEARV, STIX,

IOUWK, DUPE, FFDTA, TITLE, ISF, MBUG, REINIT, NWS

TABLE 12

MERGE VARIABLES

PROGRAM NAME DEFINITION (
I DO LOOP INDEX o
LAID ANTENNA IDENTIFICATION
IBID BUNDLE ID, PIF FILE
IBIDL BUNDLE ID OF CURRENT BUNDLE
IBIDZ BUNDLE ID, ISF FILE
IBSAV SAVES BUNDLE ID FOR WIRE PORTS
IC FLAG TELLING WHICH TYPE OF ENVIRONMENTAL FLELD DATA 1S TO

BE PROCESSED; 1 - OUTER, 2 - INNER

LCASE CODE WORD FOR "CASE"

ICON PORT CONNECTION TYPE, EQUAL TO LPPRM2(IP, 2)

ID IDENTIFICATION, USED FOR SUBSYSTEM, EQUIPMENT AND BUNDLE




TABLE 12 (Continued)

PROGRAM NAME DEFINITION

IDBP1 ID OF A BUNDLE POINT OF THE CURRENT BUNDLE

IDBP2 ID OF BUNDLE POINT SAVED FOR WIRE PORT

IDD IDENTIFICATION OF A DELETED BUNDLE

IDEQP ID OF EQUIPMENT READ FROM PIF

IDEQS ID OF EQUIPMENT OF SPECTRA RECORD READ FROM ISF

IDIF DIFFERENTIAL OF MODSPI CODES FOR PORTS WHOSE DATA WAS
CHANGED AND THOSE NOT CHANGED

IDIV DIVISION FACTOR TO CONVERT SUBPARAMETERS TO FREQUENCIES
OR FUNCTION POINTS

IDPRTS ID OF PORT OF SPECTRA RECORD READ FROM LSF

IDSSP ID OF SUBSYSTEM READ FROM PIF

IDSSS ID OF SULSYSTEM OF SPECTRA RECORD READ FROM ISF

IDUM DUMinY

IEND INDEX

IENDP INITTALLY = 0, SET TO 1 WHEN END OF THE PTF FILE IS
REACHED FOR EQPT OR BUNDLE. IF NO PIF FILL PRESENT
(JOBIS = 0 OR 2), IENDP IS SET TO 1 TC BYPASS PIF READS.

IEND2 INDEX

IEP INDEX OF EQUIPMENT FOR A WIRE PORT

IEPS EQUAL TO IEPSAV(I)

IEPSAV SAVES EQPT (EE) AND PORT (PP) INDEX AND SHIELD {8) cobr
IN A PACKED CODED WORD, SEEPP

IGo FLAG THAT TELLS WHAT TYPE OF PROCESSING IS IN PROGRESS.,
1 = ISF ONLY; 2 = PIF ONLY; 3 = MERGING ISF AND PIF :

IGOT CODE, 99999, STORED IN IBSAV ARRAY TO SIGNAL BUNDLE FOUND
DURING IPTCPL BUILD

IMAP

FLAG TO TELL ENTRY POINT IN READEQ FOR BUNDLE DATA READING.
= 2, READ ALL OF BUNDLE DATA; = 3, READ BUNDLE DATA AT
FIRST RECORD AFTER HEADER RECORD

tn
o

==
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TABLE 12 (Continued)

J PROGRAM NAME DEFINITION
X I0SAV INITTALLY = 1. SAVES ISF LOGICAL UNIT NUMBER WHEN ISF
- LOGICAL UNIT IS SET TO THAT OF PIF FILE TO READ PIF "ADD'S."
T
3 IP INDEX
i3
. E} IPID ID OF ANTENNA FOR ANTENNA PORT
b IPIFM FLAG THAT TELL3 IF PIF RECORDS ARE TO BE READ DURING
S MERGING PROCESS. INITIALLY = 1. AFTER AN EQPT IS READ,
IT IS SET TO O UNTIL A MATCHING OLD ISF EQUIPMENT IS
i FOUND. THEN IT IS SET TO 1 TO INITIATE A NEW PIF EQPT
READ. IT IS SET TU 2 WHEN "“ADD'S" ARE REACHED ON PIF
AND REMAINS AT 2 UNTIL ALL ISF REMAINING EQUIPMENTS ARE [
READ. IT IS USED IN A SIMILAR FASHION FOR BUNDLE DATA
- IPSAV SAVES BUNDLE POINT ID OF A WIRE PORT
IREAD CONTROL FLAG TO TELL READEQ WHICH READ IS REQUESTED
-2, READ EQPT. HEADER ONLY
-1, READ EQPT. DATA AFTER HEADER
' o 1, READ EQUIPMENT DATA
2, READ BUNDLE DATA
' 3, READ BUNDLE DATA AFTER HEADER
4, READ SYSTEM DATA
IS INDEX
ISAV INTERMEDIATE VALUES IN BUILDING IPTCPL PACKED WORD
ISAVE SAVES ISF INTEGER EQPT. PARAMETERS
) ' ISBEQD FLAG SET TO 1 IF EQPT IS BEING DELETED
.
’ ISHLD SHIELD CODE OR SHIELD CODE SHIFTED FOR STORING IN IPTCLL
} PACKED WORD
ISKLPS FLLAG THAT TELLS IF SPLECTRA RECCRDS SHOULD BE SKLIPPED . !
DURING MERGING PROCESS: = 0-NO SKIP; = L-SKLP OVER :
SPECTRA READS FROM ISF :

W TP e i nae -,

51




[

TABLYE 12 (Continued)

R A

PROGRAM NAML DEFINITION

ISP COUNTER OF NUMBER OF SPECTRA RECORD SETS READ FROM THE ISF

ISPEG INITIAL SPECTRUM GENERATION REQUEST FLAG: = L-GENERATES
SO SPEC; = 2-GENERATES RC SPECS; = 3-GENERATES BOTH SPECS

ISR SET EQUAL TO ISO(IP, 6) OR IRO(IP, 6); SR CODE

LTYP SET EQUAL TO TPPARM(IP, 10), PORT TYPE: 0 = NO SO/RC;
1 =50; 2 =RC; 3 = BOTH

v INDEX

IWB1 BUNDLE INDEX AS READ FROM PIF FILE

LWID1 WIRE ID

IWIR2 WIRE ID

IWSAV SAVES WIRE ID OF WIRZ PORT

IX INDEX

J INDEX

JJ INDEX

K INDEX

KK INDEX i

MD SUM OF MOD. CODES OF ENVIRONMENTAL FIELD LEVEL DATA !

MODS MODIFY CODE OF A PORT !

MODSIG MODULATION/SIGNAL CODE

MODSX ARRAY OF MODIFY COLES THAT TRANSLATES THE MOD CODES OF
MODSPM (AND MENCE ICHG) INTO 3 CODES THAT TELL IF NEW
INTTIAL SPECTRA SHOULD BE GENERATED FOR A PORT. THE
RELATIONSHTP OF ICHG AND MODSX IS GIVEN IN TABLE 58.

MS INTEPMEDIATE VALUE FOR MODSPL

M12 PORT MODIFY CODE

ML SOURCE MODIFY CODE
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TABLE 12 (Concluded)
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PROGRAM NAME

DEF NITION

M15

2545

NB

NDEL13

TR P A,

NE

NED2

NEWEQ

DS T e W“WW‘

PR

NEL

A s a

NFQMX5

NFQOS

NFQUS

© A T, YDA g A g

NFRQS
NP

S NPSAVE

NR

NSP

NSPL
NWIR1
NWS

NWS2P

e

NWS41r

RECEPTOK MODTFY CODE

EQUAL TO IBPRM2(3). NUMBER OF BUNDLE POINTS

NUMBER OF FILTERS TO BE DELETED

INDEX FOR STORING SUBSYSTEM ID OF DELETED EQUIPMENT

2 TIMES THE NUMBER OF DELETES GIVING NUMBER ENTR.HS IN
IDEQD

FLAG SET T0 INDICATE IF NEW FREQUENCIES WERE GENERATED

FOR AN EQUIP. = Q FOR NO; = 1 FOR YES; ~1 FOR ERRORS
ENCOUNTZRED DURING GENERATION

INDEX FOR STORING EQUIPMENT ID OF DELETED EQUIPMENT

SAVES NFQMX FROM ISF HEADER WHEN SWITCH IS MADE TO ADD VIF

| EqpT.

SAVES NFQO SAME AS FOR NFQMXS ABOVE
SAVES NFQU SAME AS FOR NFQMXS ABOVE
SAVES NFRQ SAME AS FOK NFQMXS ABOVE
INDEX, USUALLY USED FOR NUMBER OF PORTS PEK EQPT.

SAVES NUMBER OF OLD ISF AS INDICATOR OF NUMBLER OF SPEC.
HEADER RECORDS ON OLD ISF

EQUIV = IS0 (IP, 4), NO. HARMONICS IF RF

EQUIV = ISO (IP, 3), NO. SO PARAMETERS OR

EQULV = IRO (IP, 3}, NO. RCPT PARAMETERS

EQUILV = ISO (IP, 2); IF CASE, NUMBER QF NARROWBAND POINTS

NUMBER OF WIRES IN CURRENT BUNDLE
NUMBER OF WIRE SEGMENTS
NUMBER OF WIRE SEGMENTS TIMES TWO FROM PIY FILE

NUMGER OF WIRE SEGEMENTS TIMES 4 LESS 1 FROM DIF ¥FILL,
GIVING NUMBER OF ENTRIES IN IBEP ARRAY
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c 5.1.13 Name: BUNDLE . L
.

DESCRIPTION

Subroutine BUNDLE processes wire bundle data into the form required for
analysis of wire counled yports. A topological tree is created for each wire
which passes through the node points specified, and all end points oun the
tree are refercnced to a unique port comnectionm.

Each wire branch is a topological segment which, if cut, would result |
in two unconnected trees, one connected to a subset of all ports connected '
to the original wire and the other connected to the remaining ports.
The subroutine branches out from each wire segment and compiles the
list of port comnnections in the subsets. The wire segment is then related
to one of the ten allowable bundle segments and its physical parameters.
The processed wire data is stored for later use in the wire map file. ?

DATA REQULREMENTS

ARGUMENTS :

IBNLOLE - bundle index

COMMON BLOCKS:

R

IQOUNIT, IOUSCF, IOUWK, SYSZ, IST

TABLE 13 ‘ | %
P BUNDLE VARIABLES
|
: PROGRAM NAME DEFINITTON
P! I COUNTING INDEX ;
! IBS BUNDLE SECMENT INDEX
1BSP BUNDLE MAP ARRAY l )
IB10 BUNDLE SEGMENT INDEX : i!
IB2 BUNDLE SEGMENT INDEX
1B3 BUNDLE SEGMENT INDEX .
IB4 BUNDLE SEGMENT INDEX
185 BUNDLE SEGMENT INDEX
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TABLE 13 (Continued)

PROGRAM NAME

DEFINITION

IBS

IB7

IB8

IB9

LEND

IFIRST

INL

IN2

IPOINT

IPT

IPTW1

IPTW2

IPT1

IPT10

IPT2

IFT3

IPT4

IPTS

IPT6

IPT7

IPT8

TPT9

IRBSY

BUNDLE SEGMENT INDEX

BUNDLE SEGMENT INDEX

‘
%
4
]
a

BUNDLE SEGMENT INDEX

P

BUNDLE SEGMENT INDEX
INDICES OF ALL PORTS CONNECTED TO A WIRE

FLAG INDICATING WHETHER THE FIRST BRANCH POINT HAS BEEN
FOUND

PORT TINDEX
PORT INDEX

BUNDLE POINT INDEX

e e b ot moeinle AT it i Rt vl

BUNDLE POINT INDEX"

BUNDLE POINT INDEX

BUNDLE POINT INDEX : %
BUNDLE POINT INDEX | i?
BUNDLE POINT INDEX ! éé
BUNDLE POINT INDEX 5

i

BUNDLE POINT INDEX f?
BUNDLE POINT INDEX
BUNDLE POINT INDEX
BUNDLE POINT INDEX .%
BUNDLE POINT INDEX
BUNDLE POINT INDEX
BUNDLE POINT INDEX

WIRE MAP ARRAY
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TABLZ 13 (Continmue:

e

N

PROGRAM NAME DEFINITION

ISEG COUNTING INDEX (SEGMENT)

1sH SHIELD GROUND CODE

LSHGD NUMBER OF GROUNDS

W COUNTING INDEX (WIRE)

IWIRE COUNTING INDEX (WIRE)

1Y COUNTING INDEX

11 DO LOOP INDEX IN WIRE POINT SEARCH

110 DO LOOP INDEX IN WIRE POINT SEARCH

12 DO LOOP INDEX IN WIRE POINT SEARCH

13 DO LOOP INDEX IN WIRE POINT SEARCH

14 DO LOOP INDEX IN WIRE POINT SEARCEH

15 DO LOOP INDEX IN WIRE POINT SEARCH

16 DO LOOP INDEX IN WIRE POiXNT SUARCH
| 17 DO LOOP INDEX IN WIRE POINT SEARCH

18 DO LOOP INDEX IN WIRE POINT SEARCH

19 DO LOOP INDEX IN WIRE POINT SEARCH

J COUNTING INDEX

J1 RUMDLE POINT INDEX

J2 BUNDLY. POTNT INDEX

K COUNTING TNDEX

L COUNTING §NDEX

NER NUMBER OF BRANCHES INTO A WIRE POINT

NENDPT NUMBER OF WIKE POINTS THAT ARE TERM NATLONS

=
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TABLE 13 (Concluded)

PROGRAM NAME

DEFINITION

NGNDSH

NW.

NWPT

GREATEST NUMBER OF GROUNDS AMONG TERMINATIONS ON ONE
SIDE OF A BRANCH

TEMPORARY VARIABLE

NUMBER OF POINTS THROUGH WHICH A WIRE PASSES

e e eI L RN R e e
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5.1.14 Name: CONVRT

DESCRIPTION

This routine converts modulation/signal codes for RF and SIGNAL/

CONTROL ports from a numeric code back to an alphanumeric code for printing
in REPORT.

DATA REQUIREMENT

ARGUMENTS :

INTRY - flag signaling which entry; = 1 for R¥F, = 2 for S/C

MODSIG - modulation/signal numeric code

IP2 - PTYPE numeric code for RF radar ports, UudiTS numeric code for §/C
IPNT1 - alphanumeric code returned for MODSIG

IPNT2 - alphanumeric code returned for IP2

CoMMON BLOCKS:

ERR, ALPS
TABLE 14
ZONVRT VARIABLES
PROGRAM NAME DEFINITION
I DO LOOP INDEX
IBK AN ARRAY OF HOULERITH BLAKKS
TUN HOLLERITUW PRINT CODES FOR UNITS, VL AND AM
JJ INDEX WHERE MODSICG VALUE FOUND IN ALPHA ARRAY
KK TUDEX WHERE IP2 VALUE FOUND IN ALPHA ARRAY
L INDEX TO SEARCH ARRAY OF ALPHA CODES VALUES FOR VALUL
TO MATCH ARGUMENT MODSIG OR Ib.
_____ ch
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DESCRIPTION

5.1.1S Name: DEDEND

Stores the port index of a wire termination in the array IEND1l, and the
number of grounded shields {n the array ISl.

DATA REQUIREMENTS

ARGUMENTS:

IBNDLE - bundle index
IWIRE - wire index

13 - gegmeni index
Iy - counting index
IPOINT - point index

COMMON BLOCKS:

IS8¥, BN, IOUNIT

Y

TABLE 15

DEDEND VARIABLES

PROGRAM NAME DEFINITION
1 INDEX
IERR ERROR CODE
ISH SHIELD GROUND CODE
3
ISHGD SHIELD GROUND CODE INDEX 4
.
i
]
N
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5.1,16 Name: DUPCK

DESCRIPTION ' ' /

This sub;outine checks an array of items for duplicate identifications.

DATA REQUIREMENTS

ARGUMENTS ;
N - number of array
IARY - array of ideﬁtificaticns
E COMMON BLOCKS:
IOUNIT, ERR, DUPE, FFDTA
TABLE 16

JUPCK VARIABLES

PROGRAM NAME DEFINITION

I INDEX

IDl ID OF AN ARRAY COMPONENT ‘
ID2 ID OF AN ARRAY COMPONENT |
Il INDEX

K , INDEX

L INDEX

N1 NUMBER ENTRIES IN ARRAY MINUS 1
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£ ' 5,1.17 Name: EFLUPD )
‘; U DESCRIPTION
!
! This routine updates environmental field level ddta.
i DATA REQUIREMENTS
ARGUMENTS ¢
3 IC - control flag to tell which call is being made; =l-outer data;
kS =2-inner data
O MOD - modify code
-' IE - flag telling which data was present previously; =l-outer; =2-inner; 4
3 =3-both . |
t i NE - number in arrays
v
B E2 - old array
o El - update array 1
B 1
i COMMON BLOCKS :
£ j
3_ i £ 4
¢ TABLE 17 ;H
/ ¥
e EFLUPD VARIABLES
£ ' [
B PROGRAM NAME DESCRIPTION j

! I INDEX

i
i MESS HOLLERLTH ARRAY FOR PRINTING HEADINGS
I




5.1.18 Name: FIGEN
DESCRIPTION
This routine generates the frequency table used for the analysis task.

DATA REQUIREMENTS

ARGUMENTS :

none

COMMON BLOCKS:
ISF, IOUNIT, ERR, MBUG
TABLE 18

FIGEN VARIARLES

! PROGRAM NAME DEFINITION
' FHI2A 0.9999 TIMES FHI2
. FMAX ARRAY CONTAINING MAXIMUM FTeQUENCIES FOR EACH SR CODE
!i FMAXL MAXTMUM FREQUENCY FOR SELECTED SR CODE
!;I FMIN ARRAY CONTAINING MINIMUM FREQU.NLIES FOR EACH SR CODE
. FMIN1 ) MINIMUM FREQUENCY FOR SELECTED SR CODE \
. FMULT FREQUENCY MULTIPLIER FOR GEOMETRICALLY SPACED
: FREQUENCIES
' FQU USER SUPELIED FREQUENCY
E FREQ CURRENT VALUE OF GEOMETRICALLY SPACED FREQUENCY BEING
| GENERATED
FREQP PREVIOUSLY GENERATED FREQUENCY

1 GENERAL INDEX

1EMR INDEX (= 1 FOR EMTR, = 2 FOR RECLPTOR)

IFMIN INDEX OF TABLE FREQUENCY CLOSEGT O FMINL

IFMX INDEX OF TABLE FREQUENCY CLOSEST TO IMAX1
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TABLE 18 (Concluded)L
PROGRAM NAME DESCRIPTION
" mIFQ " GENERAL FREQUELNCY INDEX
IFQU IVDEX OF USER ~ SUPPLIED FREQUENCY
ISR SR (SOURCE -~ RECEPTOR TYPE) CODE
J GENERAL INDEX
NFRQL HOLDING VARIABLE FOR NFRQ
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5.1,19 Name: FTSRCH

DESCRIPTION

This routine searches the frequency table for the interval that
contains a given frequency.

DATA REQUIREMENTS

ARGUMENTS :

FRQT - frequency table to be searched

FRQLOC ~ frequency to be located

IT1 - lowest index of frequency table to be searched
IT2 ~ highest index of frequency table to be searched

ILOC - index of interval in frequency table containing FRQLOC returned
to calling routine

COMMON BLUOCKS:

none
TABLE 19
FTSRCH VARIABLES

PROGRAM NAME DEFINITION
FT TABLE FREQUENCY
FTH HIGHER INTERVAL BOUNDARY FREQUENCY
FIL LOWER INTERVAL BOUNDARY FREQUENCY
I INDEX OF FI
XINT SEARCH INTERVAL RANGE
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5.1,20 Name: HEADA

DESCRIPTION

This routine writes heading and system data for the report.

DATA REQUIREMENTS

ARGUMENTS :

none

COMMON BLOCKS:

SYs2, INDX, IOUNIT, TITLE, ISF, ERR, XYZ, FFDTA, ALPS, PID, STIX, NLINE

TABLE 20

HEADA VARIABLES

PROGRAM NAME DEFINITION
I DO LOOP INDEX
IST SYSTEM TYPE CODE
ISYSH HOLLERITH SYSTEM TYPE HEADER PRINT DATA
J DO LOOP INDEX
K DO LOOP INDEX
L DO LOOP INDEX
L._l DO LOOQP INDEX
NA NUMBER OF APERTURES
NAM FLAG THAT TELLS WHETHER AN OLD ISE, NEW ISF OR PIF REPORT
IS BEING PRINTED. 1 = OLD ISF OR PIF; 2 = NEW ISF
i
§
§
i
i
:
65
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5.1,21 Name: ISFRIT
DESCRIPTION ;
This routine writes the new Intrasystem Signature File.

DATA REQUIREMENTS
ARGUMENTS :

IGO0 - control flag

IGO=1, write system data

IGO=2, write equipment data

I1GO=3, write bundle data

I1GO=4, write end-of-equipment data flag

I1GO=5, write end-of-bundle data flag

IGO=6, write spectrum data

COMMON BLOCKS:

§Ys2, INDX, Xy7, TITLE, PID, IOUNIT, ERR, MBUG
TABLE 21

ISFRIT VARIABLES

PROGRAM NAME DEFINITION

I DO LOOP INDEX
IDUM DUMMY PLACEHOLDERS

¥ IEND ENDING INDEX FOR SUBPARAMETERS
LEND2 END INDEX FOR SUBPARAMETERS
IS STARTING INDEX CF SUBPARAMETERS IN SRCE2 ARRAY
ISR SOURCE/RECEPTOR CODE, EQUAL TO . 02/IR02(IPRT, ()
Iw DO LOOP INDEX
1999 END-OF-DATA "999' FLAG
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Do TABLE 21 (Concluded)
AV _
. PROGRAM NAME DEFINITION E
- j
; J DO LOOP INDEX i
s i
‘ K DO LOOP INDEX 4
5 MODSIG MODULATLON/SIGNAL CODE 5§
L3
. NP NUMBER OF PORTS/EQUIPMINT %
| NP2 NUMBER OF FOR?S/EQUIPMENT f%
E NR NUBER OF HARMON.CS “g
NSP EQUIVALENT TO ISO2(TPRT, 3, OR IRO2( PRI, 3) B
SEE TABLE 48 %
N3P1. { NUMBER POINTS IN NARROW BAND ¥OR CASY¥ TYPES 51
|
WWe NUMBER NF BUNDLE SEGMENTS
NS 2 NUMBER OF BUNDLY SEGMENTS TIMES 2 -
iy
NUS41 ENDING INDEX IN RUNDLE SEGMENTS INTEGER ARRAY .
g
- ?i
by
!
l; L
i
¥y
\ :.
! =
i B
|
i
I
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5.1.22 Name: MAP

DESCRIPTION

Subroutine MAP reads from the wire bundle working file and does pre-
liminary processing before calling BUNDLE, which actually analyzes the wire
configurations., It redefines bundle and wire points within each bundle by
an index and relates each wire point to its pcrt connection by searching
port data. It also calculates the average separation between two wires in
a bundle and the length of each segment.

DATA REQUIREMENTS

ARGUMENTS ¢
None
COMMON BLOCKS:

IOUNIT, IOUWK, IOUSCF, ISYS2 and ISF.

TABLE 22

MAP VARIABLES

PROGRAM NAME DEFINITION

AVRAD AVERAGE WIRE RADIUS

DRATIO RATIO OF BUNDLE RADIUS TO WIRE RADIUS VS NUMBER OF
WIRES

I COUNTING INDEX

IBUNDLE BUNDLE INDEX

ICODE CODED BUNDLE-WIRE INDICES

IPNT WIRE POINT INDEX

IPCRT COUNTING INLEX {PORT)

IPT COUNTING INDEX (POILNT)

IRETYP WIRE TYPE CODE

ISEG COTNTING INDEX (SEGMENT)

W COUNTING INDEX (WIRE)
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TABLE 22 (CONCLUDED)

PROGRAM NAME DEFINITION

IWIRE COUNTING INDEX (WIRE)

11 TEMPGRARY INDEX

12 TEMPORARY INDEX

J COUNTING INDEX

JCODE CODED BUNDLE-WIRE INDICES

K COUNTING INDEX

N TEMPORARY INDEX

NBUNDLE NUMBER OF WIRE BUNDLES

NWPT NUMBER OF WIRE POINTS FOR PARTICULAR UIRE
RAD WIRE RADIUS

X PROJECTION OF SEGMENT LENGTH IN X-DIRECTION
Y PROJECTION OF SEGMENT LENGTH IN Y~DIRECTION
Z PROJECTION OF SEGMENT LENGTH IN Z-DIRECTION
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5.1.23 Name: MERGER

DESCRIPTION

This routine merges data arrays at the request of MERGE. It
. s#dds or deletes new components and compresses tie data after a
e dnlete.

DATA REQUIREMENTS

ARGUMENTS:

NOS - number of components in OLD IST

NOL - uumber of components in updating ISF
IARYI - integer array, updating file

Ml - first dimension of integer array

M2 - gecond dimension of integer array

= | FARYS ~ floating point array, old ISF

| FARYI ~ floating point array, updating file

M3 - firet dimension of floating point array

M4 - second dimension of floating point array

MODARY - array continuing mecdify codes for the data ia the updating file
0 = add; 1 = modify

JI - actual number of parameters in integer array

JF - actual number of parameters in floating point array

1E -~ control f£lag for processing;

= 1, modifications to be made to ISF file
= 2, tranafer PIF arrays to ISF arrays only

= 3, port entry

RO TSC—

w 4, wire entry
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ARGUMENTS: (Continued)

IDELAY - array of ID's of components tu be deleted

MDEL -~ number of deletes in IDELAY

COMMON BLOCKS:

ISF, FFDTA, ERR, XYZ, DUPF, TITLE, PID, INDX, IOUNIT, MCD, MBUG

TABLE 23

MERGER VARIABLES

PROGRAM NAME DEFINITION

I DO LOOP INDEX ) )

IADD COUNTER 0¥ THE NUMBER OF ANDED COMPONENTS

ID IDENTIFICATION OF A DFLETED COMPONENT

IDI IDENTIFICATION OF AN UPDATYNC "ADDED" COMPONENT

1DP IDENTIFICATION OF A PORT FROM THE OLD ISF

1DS IDENTIFICATION OF AN OLD 1§F COMPONENT

1J INDEX USED TO COUNT DELELL. IOUND DURING COMPRESSION
OF ARRAYS

ITYP SO/RZ CODE FOR PORT DATA, = 1, IF PORT IS SOURC: ONLY;
= 2, IF PORT IS RECEPTOR ONLY; = 3, IF WORT IS BOTH

IX DO LOCP INDEX

J DO LOOP INDEX

JIL EQUAL JI ¥OR ALL EXCEPT PORT ENTRIES IN WHICH CASE IT IS
EQUAL TO "§" TC OMIT TRANSFERRING THE SO/RC GODE

K INDEX FOR STORING INTO UPDATED ARRAY

KJ COMPUTED INDEX OF ARRAYS . BE STORED INTO DURING
COMPRESSION OF ARRAYS

L DO LOOP INDEX

M INDEX OF THE ID WITHIN THE ARRAY, IT IS EQUAL TO 1
EXCEPT FOR WIRE DATA IN WHICH CASE IT EQUALS 2

o ad
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TABLE 23 {(Concluded)
N -/
PROGRAM NAME DEFVINITION
MD SET EQUAL TO THE MOD CODE OF THE COMPONENT BEING —T 9
PROCESSED 3
MDEL NUMBER OF DELETES IN DELETE ARRAY, IDELAY i
MODARY ARRAY OF MODIFICATION CODES FOR THE UPDATING COMPONENT J
MS SET EQUAL TC THE SC/RC CUDE OF THE PORT BEING PRQCESSED ;1
NDEL NUMBER OF DELETES FOUND NDURLNG DELETING PROCESS
NNOS SET EQUAIL T0 ORIGINAL NUMBER OF COMPOMENTS IN THE OLD j
ISF g
;
NG ONE MORE THAN THE NUMBER IN OLD ISF ARKAYS i
!
NP NUMBER OF PORTS IN AN EQPT. USED ¥OR A PORT ENTRY ONLY §
» !
]
A
|
1
. 4
. 51
;
i
i
12
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5.1.24 Name: READEQ

DESCRIPTION
This routine reads the data from the Intrasystem Signature File. On a
new job, it reads the Processed Input File,
DATA REQUIRVMENTS
ARGUMENTS
; IMAP - control variable set as follows:
2; = -2, read equipment header record only
.i = <1, read equipment data after the header
ii = 1, read ail of equipment
”éj = 2, read bundle data
hfé w 3, read bundle data after the header record
. ; = 4, read system data
1 COMMON BLOCKS :
'tif INDX, ISF, STIX, SPECT, TITLE, SYS2, IOUNIT, NWS, MBUG
R TABLE 24
?? I, READEQ VARIABLES
: é i PROGRAN NAME DEFINITION
Ok . B ————
o % : I DO LOOP INDEX
t E g IDIM PLACE HOLDER ON EQUIPMENT HEADER TO KEEP THE HEADING RECORD
o g ; THF SAME AS THE PTF FILE HEADING RECORD
é IEND INDEX EQUAL TO THE NUMBER OF ELEMENTS IN A VARIAELE ARRAY,
) @ SUCH AS A FLOATING POINT SO/RC ARRAY
} TEND2 INDEX EQUAL TO THE NUMBER . ' ELEMENTS IN VARIABLE ARRAYS,
[f o SUCH AS IN FLOATING POINI SO,RC ARRAY i
Ef .j L IP PORT INDEX 1
- ' IQ2 COUNTER OF NUMBER OF EQUIPMENTS READ !




TABLE 24 (Concluded)

PROGRAM NAME

DEFINITION

-

1

IR

18

ISR
IT
ITYP
W
J

K
MODSIG
NP

NR

NSP

NSP1

NS2
NWIR2
NWS2

NWS41

NUMBER OF CHARACTERS IN THE REMARKS ARRAY

STARTING INDEX OF DATA IN VARIABLE ARRAYS, SUCH AS SO/RC
ARRAYS

SOURCE/RECEPTOR TYPE CODE
NUMBER OF CHARACIERS IN THE TITLE ARRAY

PORT TYPE CODE

WIRE INDEX

USED AS AN INDEX

USED AS AN INDEX
MODULATION/SIGNAL CODE

NUMBER OF PORTS/EQUIPMENT
NUMBER OF HARMONICS FOR RF PORTS
NUMBER OF SUBPARAMETERS

NUMBER OF SURPARAMETERS IN NAhwnun..anD SPECTRA FOR CASE
TYPE PORTS

NUMBER OF RUNDLE SEGMENTS
NUMBER OF WIRES IN A BUNDLE
NUMBER OF BUNDLE SEGMENTS TIMES 2

NUMBER OF DATA ELEMENTS IN IBEP2 ARRAY, EQUAL TO 1 MORE
THAN 4 TIMES THE NUMBER OF SEGMENTS PER BUNDLE
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¢ g - 5.1.25 Name: REPORT ;
SR ¥ . j
" DESCRIPTION i
f . Tnis routine writes a report of all data. Depending upon tke call, it 1
R b writes a report of the data on the PIF file or the ISF file before and after
. B a modification, ﬁ
! DATA REQUIREMENTS :

ARGUMENTS :

IRGO - control variable that tells which type of data report is being
reques ted

= 1, write system data report

= 2, write equipment data report

3, write bundle data report

o
e

= 4, write spectra report

IR g T

COMMON BLOCKS3:

g '

¢ XYZ, STIX, ISF, NLINE, PID, TITLE, SPECT, ALPS, [OUNIT, FFDTA, INDX, -
i EER, SYS2, MBUG i l
} 1
: !
|

— .. A AMAATE . ek
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TABLE 25

REPORT VARIABLES

PROGRAM NAME DEFINITION

ELF INTERMEDIATE FREQUENCY

FREQ A FREQUENCY

s DO LOOP INDEX

IAPEX HOLLERITH ARRAY FOR PRINTING APERTURE EXPOSED CODES

IAPX APERTURE EXPOSED CODE PLUs ONE

ICON CONNECTION TYPE CODE

IDEQPT EQUIPMENT ID (ALPHA)

IDPT PORT ID (ALPHA)

IDSUB SUBSYSTEM ID (ALPHA)

IDUM HOLLERITH BLANK

IEND NUMBER OF ELEMENTS IN A VARIABLE NUMBER ARRAY, SUCH AS
A FLOATING POINT SO/RC ARRAY

IEND2 NUMBER OF LLEMENTS IN A VARIABLE NUMBER .iRRAY

IEOI3 FLAG FOR. ENVIRONMENTAL FIELD DATA. = 1 IF NONL PRUSENT:
= 2 IF OUTER: = 3 IF INNER; = 4 IF BOTH PRESEXNT

IF TNDEX USED FOR FILTERS AND FREQUENCIES

IFNAM FTAG = 1 IF OLD ISF FILE; = 2 IF NEW ISF; = 3 IF PIF FILE

IFL FREQUENCY INDEX FOR MINIMUM FREQUENCY FOR SO/RC TYPES

Ir2 FREGUENCY INDEX FOR MAXIMUM FREQUENCY FOR SO/RC TYPES

IN INDEX FOR PRINTING DIFFERENT MGNSIG TYPE HOLLERITH HEADINGS

J‘ INDEX FILTER TYPE CODE

76




T TR P IR (TR A TS, R AR st A

R Y [ T S

{3

[y

TABLE 25 (Continued)

ﬁ PROGRAM NAME DEFINITION
o TP PORT INDEX
| IPN1 ARRAY FOR PRINTING HOLLERITH DATA; USED TO PRINT SHIELD
| TERMINATION FOR WIRE PORT. ALSO USED ON SO/RC HOLLERITH
| PRINTOUT. SEE CONVRT ARGUMEWT LIST
E IPN2 ARRAY USED FOR PRINTING HOLLERITH DATA. SEE CONVRT
i ARGUMENT LIST
i IPOL POLARIZATION CODE FOR ANTENNA
} IPTSG PTYPE FOR RADAR TYPES; SIGNAL CODE FOR MODSIG CODES
i 301-305
' P2 UNITS CODE OF AMPLITUDE FOR 5/C TYPE PORTS
| 1Q INDEX OF EQUIPMENT BEING REPORTED
IRECEP HOLLERITH FOR PRISTING "RCPT"
IRS RS CODE FOR POWER PORTS
| 18 INDEX OF STARTING LOCATION OF PARAMETERS TN FLOATING POINT
g ARRAYS
| ISH INDEX FOR PRINTING SHIELD TERM. CODE
ISOURC HOLLERITH FOR PRINTING "SRCE"
! ISR SIGNAL/RECEPTOR TYPE CODE
f ISRLBL INDEX FOR PRINTING SOURCE/RECEPTOR LABELS
E ISUBID NUMERIC CODE FOR SUBSYSTEM ID
; ITYP PORT TYPE CODE
- 2 ; W WIRE INDEX
i e INDEX TO PRINT WING LOCATION OF ANTLNNA PORT
| 1z FLAG SET TO 1 AFTER A HEADING IS PRINTED SO AS TO SKIP
i PRINTOUT ON NEXT PASSES
i , 121 INDEX FOR PRINTING MILSPEC FOR NARROWBAND
! 122 INDEX FOR PRINTING MILSPEC FOR BROADBAND SPLCTRA
| -
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TABLE 25 (Continued)

PROGRAM NAME DEFINITION

12 INDEX FOR PRINTING SECOND HALF OF ENVIRONMENTAL FIELD
LEVEL DATA. USED SIMILARLY FOR FREQUENCY TABLL

13 INDEX FOR PRINTING THIRD GROUP OF FREQUENCIES

J INDEX USED IN PRINTING BUNDLE DATA

JJ DO LOOP INDEX

K INDEX

KK INDEX

LL INDEX

L4 INDEX FOR PRINTING FIX/ADJ CODE OF EQUIPMENT CARD

L INDEX FOR PRINTING CLASS CODE OF EQPT CARD

M INITIAL INDEX FOR PRINTING BEP2 ARRAY

MAXLIN EQUIVALENT TO THE NUMBER OF MAXIMUM LINES PRINTED PER PAGE

MCOP ANTENNA MODEL CODE

MILS HOLLERITH T0 PRINT "MIL SPEC

MN TERMINAL INDEX FOR BEPZ ARRAY

MODSIG MODULATION/SIGNAL CODE FOR A PORT

MT EQUIVALENT TO A MESSAGE TITLE ARRAY FOR RF PORTS

MIT EQUIVALENT TO A MESSAGE TITLE ARRAY FOR SIGNAL/CONTROL
LINE PORTS SUBPARAMETERS

M3 EQUIVALENT TO MODSIG DIVIDED BY 100

NA NUMBER OF ANTENNAS

NBEB HOLLERITH TC PRINT NARROWBAND L. 3EL

NEFQl HALF THE NUMBER OF FREQUENCIES FOR ENVIRONMENTAL FREQUENCY
LEVEL DATA

NF NUMBER OF FILTERS
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TABLE 25 (Concluded)

PROGRAM NAME DEFINITION

NFQ1 THE NUMBER OF FREQUENCIES TO BE USED FOR THE RUN

NF1 ONE THIRD THE NUMBER OF FREQUENCIES 10 BE USED FOR SPECTRA

NP NUMBER OF PORTS INDEX

NPM NUMBER OF SUBPARAMETERS. USED FOR ANTENNA AND FILTER
PRINTOUTS

NP1 NUMBER OF SUBPARAMETERS IN FIRST SUBPARAMETER GROUP. USED
FOR SO/RC CASE PRINTOUTS

NP2 NUMBER OF SUBFARAMETERS IN SECOND SUBPARAMETER GROUP,
USED FOR SO/RC CASE PRINTOUTS

NSP NUMBER OF SUBPARAMETERS

NSPl. NUMBER OF SUBPARAMETERS IN A FIRST SUBPARAMETER GROUP

NSP2 NUMBER OF SUBPARAMETERS IN A SECOND SUBPARAMETER GROUP

NTW NUMBER OF TWISTED WIRES IN A WIRE CHARACTERISTICS TABLE
ENTRY

NW INDEX FOR NUMBER WIRE TABLE ENTRIES

SCRON HOLLERITH FOR PRINTING SO/RC CONNECIION CODE

SRLBL HOLLERITH OF SOURCE/RECEPTOR TYPE LABELS

SRMG HOLLI RITK ARRAY OF SR LABELS
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5.1.26 Name: WARITE

DESCRIPTION

Analysis run.

o DATA REQUIREMENTS

o ARGUMENTS ;
None

COMMON BLOCKS:

CEARV, FFDTA, ERR,

JOUNIT

This routine writes a report of Waiver Analysis data for a

TABLE 26

WARITE VARIABLES

i PROGRAM NAME DEFINITION
o I INDEX
" J INDEX
! K 1 INDEX
80
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b DESCRIPTION

b ';, : This routine writes woxk files that are used by CEAR/SGR. The files

written deponding on the celling argument are the emitter equipment, receptor
equipment, and bundle work files.

DATA REQUIREMENTS

ARC'IMENTS:

IMAP

flag which signals which work files are to be writtem. .-

1, emitter and receptor equipment

2, bundle work file

3, write end~of-data flag for emitter and receptor file

4, write end~of-data flag on bundle work file

“EVMON BLOCKS:

11, %, TOUWK, STIX, ISF, TITLE, SPECT, TOUNIT, MBUG
5 TABLE 27
L,
w WFRIT VARZS21S
f !
o PROGRAM NAME DEFINITION
Lo} r —
| I INDEY
3
i TEND TERMTNAL INDEX USED FOR VAKTABLE NUMBER PARAMETER
] ARRSYS, SUCH AS SNURCE AND RECEPTOR
T f
F IEND2 " | TERMINAI. INDEX USED FOR VARIABLE NUMBER PARAMETER
ARRAYS
b IP PORT INDEX
’ .RCFLG FLAG THAT TELLS . RECEPTOR WORK FILE IS TO BE
WRITTEN
18 INITIAL INDEX USED FOR VARIASLE NUMBER PARAMETER ARRAY
o 1SOFLG FLAG THAT TELLS TF A SOURCE WORK FILE It TO BE
: | WRITTEN
1
¥ *
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TABLE 27 (Concluded)

PROGRAM NAME

DEFINITION
ISR SOURCE /RECEPTOR CODE
ITIM DO LOOP INDEX
ITO LOGICAL UNIT FOR WRITING TO A WORK FILE
ITYP PORT TYPE
IW WIRE INDEX
J INDEX
K INDEX
MODSIG MODULATION/SIGNAL CODE
NP NUMBER OF PORTS
NR NUMBER OF HARMONICS
NSP NUMBER OF SUBPARAMETERS
NSP1 NUMBER OF SUBPARAMETERS IN A FIRST SUBPARAMETER GROUP
NWIR2 N OF WIRES PER BUNDLE
NWSs2 NUMBER OF WIRE SEGMENTS TIMES 2 EQUAL TO NUMBER OF
ENTRIES IN BEP2 ARRAY
NWS41 NUMBER OF WIRE SEGMENTS TIMES 4 JLUS 1 LQUAL TO NUMBER

ENTRIES IN TBEP2 ARRAY

TV W

e v i



"
o
iM ‘

<
&
&

i
Iy
¥
¥
:
£,
£
i
4

(.

e € ITERMPICNSE O R T S e g

5.1.28 Name: SPCMDL

DESCRIPTION

Subroutine SPCMDL calls the varilous spectrum models to initialize
emitter and receptor spectra and spictrum limits for six classes of ports:
RF, power, signal, control, electro-explosive, and equipment case. At fre-
quencies outside the required operating range of a device, it calls ron-required

initial spectrum models M461, M6181 or M704, the choice peing a user
option,

At required frequencies 1t calls SCARFE for emission models and SCARFR
for reception models, unless a user=provided spectrum is called for. In the
latter case, the emission or reception spectrum is log-linearly interpoclated
at emitter or receptor frequencies, respectively.

For RF emitters, user-provided spurious emission levels at harmonic
frequencles are compared with the MIL~STD level and the larger of the two
1s taken,

DATA REQUIREMENTS

ARGUMENTS:
ISPFG~Spectrum flag
l = emitter port
2 = recentor port
3 = both
COMMON BLOCKS:
INDX, SPIRO, ISF, IOUNIT, SPECT, ERR
TABLE 28

SPCMDL VARIABLES

PROGRAM NAME DEFINITION
CL CAPACITANCE OF A PORT TERMINATINN
FREQ FREQUENCY
G TEMPORARY VARIABLE
GBH BROAD BAND #ARMONLIC LEVEL
GNH NARROW BAKD HARMONIC LEVEL
I COUNTING INDEX
63
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TABLE 28 /" ontinued)

PROGRAM NAME DEFINITION

ICON PORT CONNEGTION CODE

IEMSU EMITTER/RECEPTOR FLAG (1=EMITTER, 2=RECEPTOR)

IFRRQ COUNTING INDEX

LFSFT INDEX OF LAST LEVEL IN USER-SUFPLLED SPECTRUM
- IFST INDEX OF FIRST FREQUENCY IN USER-SUPPLIED SPECTRUM

IFSTB INDEX OF FIRST FREQUENCY FOR BROAD BAND SPECTRUM

X LFSTN INDEX OF FIRST FREQUENCY FOR NARROW BAND SPECTRUM

[F1 LOW FREQUENCY POINTER

IF2 HIGH FREQUENCY POINTER

IHAR HARMONIC NUMBER
,':' INBFG NARROW BAND/SROAD BAND CCDE (O=BOTH, 1=BROAD DAND Oh.Y,

2=NARROW BAND ONLY)

INPASS FIRST PASS FLAG (1=FIRST PASS) l
\ ISHAR INDEX OF FIRST HARMOMIC LEVEL ‘
1p¢ ISR SR CODE (1=RF, 2=POWLR, 3<SICNAL, 4=CONTROL, 5=HEL, o:Ci..0)

ISRE SR CODE FOR EMITTER

ISRR SR CODE FOR RECEPTOR
| ISTOP INDEX OF LAST FREQUENCY IN USER SUPPLIED SPECTRUM i
i LL INDUCTANCE OF A PORT TERMINATION 3
. RFR1 LOW END OF REQULRED FREQUENCY RANGI !

RER2 HIGH END OF REQULRED FREQUENCY \NGL ;
% RH1 LOW END OF HARMON.C FREQUENCY [NT:. YAL ;
? RIE2 HIGH END OF HARMONIC FREQUENCY INi..aVAL '
1 Ril RESESTANCE OF A PORT TERMLNATION ;
‘ { SPBMX MAXIMUM BROAD BAND EMISSTON LEVEL [N !‘\L](;L’.LRIL'D RANGL “g
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" TABLE 28 (Continued)
; L PROGRAM NAME DEFINLTION
f SPNMX MINIMUM BPAD BAND EMISSION LEVEL IN REQUIRED RANGE |
W FREQUENCY IN RADIANS/SEC
X PROPORTION OF CURRENT THROUGH ACTIVE ELEMENT OF EED
Z TEMPORARY ARRAY
EQUIVALENCED VARIABLES:
. A S(4) IN COMMON BLOCK SPTRO
' BWC S(5) IN COMMON BLOCK SPIRO
ADJLIM S(1) IN COMMON BLOCK SPIRO
FH 5(3) IN COMMON BLOCK SPIRO
FL S(2) IN COMMON BLOCK SPIRO
FP S(3) IN COMMON BLOCK SPIRO
. IFMAXE (1) IFMAX(I,1) IN COMMON BLOCK ISF
IFMAYR(T) IFMAX(I,2) 1IN COMMON BLOCK ISF
IFMINE (1) IFMIN(I.1) IN COMMON BLOCK ISF
‘ IFMINR(T) IFMIN(I,”) IN COMMON BLOCK ISF
E ' INF $(3) 1IN COMMON BLOCK SPIRO
1 IRS 15(2) IN COMMON BLOCK SPIRO
? l ISPEC IEPRM2(3)  IN COMMON BLO!K ISF -
i % ? ¥OSIG 15(2) IN COMMON BLOCK SPTRO :‘“
; NHARF 1 18(4) IN COMMON BLOCK SPIRO . ;
NPAR IS(3) IN COMGON®T OC ~ SPIRO )
1 ; NPHASE 1S(4) IN COMMON BLOCK SPIRO Eé f
NPTBB 15(3) IN COMMON BLOCK SPLRO aE
NPTNB 18(2) IN COMMON BLOCK SPIRO iif
NPTS | 7s(3) IN COMMON BLOCK SPIRO ' %é
85 1
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TABLE 28 (Conaluded)

PROGRAM NAME DEFINITION
NUNIT IS (4) IN COMMON BLOCK SPIRO
P S(4) IN COMMON BLOCK SPIRO
PNF 5(2) IN COMMON ELOCKX SPIRO
SEN S(4) IN COMMON BLOCK SFIRO
v S(2) IN COMMON BLOCK SPIRO
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. 5.1.29 Name: ANLOG :
O
DESCRIPTION
: Subroutine ANLOG calculates the power spectral density of continuously
modulated RF signals. The models include AM/DSB, AM/DSB-SC, and FM modula-
tion currying either voice, cllpped voice or non-voice,
DATA REQUIREMENTS
ARGUMENTS:
NTYPE -~ Modulation Type
DFREQ - Frequency relative to carrier.
COMMON BLOCKS:
SPIRC
TABLE 29
k ANLOG VARIABLES
' " PROGRAM
) NAME SYMBOL DEFINITION
l; t“ ) BEM FM BANDWIDTH
\ " DF f FREQUENCY RELATIVE TO RV CARRILY
\ ‘ NSIG MODULATING SIGNAL TYPI CODKE .
?_ PSB PSB POWER ASSOCILATED WITH AN AM SLDIBAMY
i Y TEMPORARY VARIABLE |
| ' | EQUIVALENCED VARIABLES:
) | B 3(6) IN COMMON BLOCK SPIRO N
lj EM S(7Y IN COMMON BLOCK SPIRO
!" KDEV S(7) IN COMMON BLOCK SPIRO
ISIG 1S(5) IN COMMON BLOCK SPIRO
| P 5(4) IN TOMMON BLOCK SPTRO
¢
b et U
i
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5.1.30 Name: CVOICE
DESCRIPTION ~d

Calculates the spectrum of a clipped volce signal.

DATA REQUIREMENTS

ARGUMENTS :

X ~ frequency relative to carrier or DC
I - RF flag (0 = no, 1 = yes)

Y - output level

COMMON BIOCKS:

None

LOCAL VARIABLES:

None
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5.1.31 Name: CW

Y DESCRIPTION
- Calculates the spectrum of a pure sinusoidal signal
| DATA REQUIREMENTS
ARGUMENTS :
NTYPE - modulation code (2 = CW)
DFREQ ~— frequency relative to carrier
COMMON BLOCKS:
; N

SPIRC »
TABLE 20
CW VARIABLES
PROGRAM NAME DEFINITION
P AVERAGE POWER IN CW STGNAL. IN WATTS (EQUIVALIICED TO
S(4) IN COMMON BLOCK 3PIRQ) B

oL G ol

L
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5.1.32 Name: EEDMDL

DESCRIPTION

Calculates the susceptibility of an electro-explosive device.

DATA REQUIREMENTS

ARGUMENTS :
None

COMMON BLOCKS:

TN T T

SPIRO, ELCE
TABLE 31
EEDMDL VARIABLES
PROGRAM NAME DEFINITION
INF MAXIMUM NO~FIRE CURRENT, EQUIVALENCED TO S{3) IN COMMON
BLOCK SPIRQ

NOTE: The common block EEE contains only one variable, X, a frequency
rejection factor calculated in Sv ™™7 .
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| l 5.1.33 Name: FM
.
RV DES GRIPTION s
i Calculates the spectrum of an F¥M signal. :
DATA REQUIREMENTS :
ARGUMENTS : :
P ]
[ X - frequency relative to carrier :
3 E BFM - frequency break point 1
|
! Y - output level ﬁ
& COMMON BLOCKS: 1
| 3
E | None ;
|
g LOCAL VARTABLES: )
feoo : "
;é None -
éﬁ ' o
L ¢
B
A
1
n '
b
'
o
l
i
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‘ 5.1.34 Name: LOGLIN

DESCRIPTION ~
Performs a log-linear interpolation of spectrum

DATA REQUIREMENTS

. ARGUMENTS:
| Fl -lower frequency
F2 ~higher frequency
S -tablé to be interpolated from

IFSTRT -index of first frequency in table

NPTS -number of elements in table

INPASS -initial pass flag (1 = yes, 2 = no)

IMXMN -source/receptor flag (1 = source, 2 = receptor)
GLEV  -interpolated output

COMMON BLOCKS:

None .
TABLE 32
LOGLIN VARIABLES
[ PROGRAM NAME DESCRIPTION
FA TEMPORARY FREQUENCY
YIEST TEST FREQUENCY FROM TABLE |
GA TEMPORARY LEVEI.
GTEST TEST LEVEL FROM TABLE
G2 TEMPORARY LEVEL
LFLAG FLAG INDICATING WHETHER THE PREVIOUS TEST FREQUENCY WAS
BELOW F1 (0 = no, 1 = yes)
IFSTOF INDEX OF LAST FREQUENCY IN TABLE y
ITES"™ INDEX‘ Olm"""EST FREQUENCY F_R?M 'l.‘{&_BL_"L;— 1
92
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5.1,35 Name: M461

DESCRIPTION

Subroutine M461 puts out a spectrum level according to MIL-STD-461
requirements to serve as an initial level for a receptor or emitter port.

DATA REQUIREMENTS

ARGUMENTS :

INBFG =~ narrowb;nd/broadband flag (0=both, l=broad, 2=narrow)
INPASS {initial pass flag (l=yes, 2=no)

TEMSU -‘emitter/recep;or flag (l=emitter, 2=receptor)

COMMON BLOCKS:

SPIRO
TABLE 33

M461 VARIABLES
PROGRAM | T
NAME DEFINITION
PDBW TRANSMITTER POWER IN dBw
PSCB SPECTRUM DATA ARRAY FOR SLGNAL/CONTROL
PSP SPECTRUM DATA ARRAY FOR POWER
REB SPECTRUM DATA ARRAY FOR EQUIPMENT CASE
REN SPECTRUM DATA ARRAY FOR EQUIPMENT CASE
RS SPECTRUM DATA ARRAY FuR EQUIPMENT CASE
SDBUL CALCULATED EMISSION LIMIT FOR RF EMITTER, BASED

ON MIL-5TD-461 TABLE

EQUIVALENCED VARIABLES:

ESP S(3) IN COMMON BLGCK SPIRO
IRS 15(6) IN COMMON BLOCK SPIRO
MODSIG IS(2) IN COMMON BLOCK SPIROD

P S(4) IN COMMON BLOCK SPIRO

93
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TABLE 33 (Concluded)

PROGRAM

DEFINITION

EQUIVALENCE VARIABLES:

RLOE

RLON

SEN

VsP

S(7)
S(9)
S(4)

§(2)

IN

IN

IN

IN

COMMON BLOCK SPIRQ
COMMON BLOCK SPIRO
COMMON BLOCK SPIRO

COMMON BLOCK SPIRO
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5,1.36 HName: M5181

DESCRIPTION

Subroutine M618l puts out a epectrum level accordimg no MIL-STD-6181
requirements to serve as an initial level foz a regeptor or ewmittar port.

DATA REQUIREMENTS

ARGUMENTES ¢

RFR1

low ¢ad of required frequancy range

INBFG - narrow band/broad band flag
INPASS = initial pass flag
IEMSU -~ emitter/receptor flag
COMMON BLOCUKS:
SPIRO
TABLE 34
- M6181 VARJABLES
I ' PROGRAM o
' NAME LEFINITION
PB - BROADBAND SRECTRUM DATA ARRAY FOR POWER
B EN NARROWBAND SFECTRUM DATA ARRAY FOR POWER
i 11 e REB BROADBAND SPECTPUM DATA ARRAY FOR CASE
- ‘J REN NARROWBAND SPECIRIM DATA ARRAY POR CASE
. ‘ | RS NARRGWBAND SUSCEPTXBILITY DATA ARRAY POR CASE
: ’ | SCB BRACDBAND SPECTIIS( DATA ARMAY FOR SIGWAL/CONTROL |
- : ' SCN NARROWBAND SPECTRUM DATA ARRAY ¥OR SIQIAL/CONTROL
| ; ' EQUIVALENCED VARIABLES: —”;
| o _ MODSIG IS{2)  IN COMMON BLOCE SPERD
i b » ISR 15(6)  iIN COMHMDN BLOCK SPLMD
a —
g
:
: | 95
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. TABLE 34 (Concluded) )
T . 1 . j
PROGRAM DEFINTTION b
NAME
B 18(4)  IN COMMON BLOCK. SEIRO
RLOB §(6) IN COMMON BLOCK SPIRO
RLON s(6) IN COMMON BLOCK SPIRO
SEN S(4) . IN COMMON BLOCK SPIRO
3 1. .
] o - .
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5.1.37 Name: M704 ‘
DESCRIPTION
Calculates the harmonic spectrum of a power line 1 :
DATA REQUIREMENTS g
¥
ARGUMENTS : ;
IEMSU-flag (1 = .scurce, 2 = yeceptor) j
1
COMMON BLOCKS: .. ‘
SPIRO i
4
TABLE 35 ;
| K704 VARIABLES
B :
- PROGRAM NAME DUFINITION f
‘ 4
i l v LINE VOLTAGE (RMS) (EQUIVALENCED TO §(2) IN COMMON BLOCK
Lo SPIRO)
g l k]
U

Dol A 3 Ml A
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(s 5.1.38 Name: NVOICE
) DESCRIPTION

o Cslculates the spectrum of an arbitrary AM signal

' DATA REQUIREMENTS

;§ ARGUMENTS :

5 X - frequency relative to carrier
B - bandwidth of wodulating signal
Y -~ output lavel

COMMON BLOCKS3:

None

LOCAL VARIABLES:

None

aa




5.1.39 Name:

DESCRIPTION

Subroutine PULSE calculates the power spectral density of pulse-modulated

PUISE

RF signals. The models include PDM/AM, PCM/AM-NRZ, PCM/AM-BIPHASE, PPM/AXM,
Morse telegraphy, FSK, and PAM/FM. It is assumed the carrier is tuned to
the frequency closest to the frequency of interest.

DATA REQUIREMENTS

ARGUMENTS :

NTYPE ~ pulse type code

DFREQ - frequency relative to the carrier

COMMON BLOCKS:

SPIRO
TABLE 36
_ PULSE VARIABLES
PROGRAN
NAME  JSYMBOL DEFINITION
n D NORMALIZED FREQUENWCY SEPARATION BETWEEN OSCILLATORS
IN F5K
DEF FREQUENCY RELATIVE TO TONE FREQUENGY IN TELEGRAPHY
DELTA EQUIVALENT PULSE WINTH IN TELEGRAPHY
DF £ FREQUZNCY RYLATIVE TO CARRIER
DFM fm FREQUENCY BREAK POINT
DFML fml FIRST FREGUENCY BREAK POINT IN TELEGRAPHY
DFM2 fm2 SECOND FREQUENCY BREAK POINT IN TELEGRAPRY
DLOW CONSTANT EQUAL TO &/ -
PI CONSTANT EQUAL IO «
SIGMA STANDARD DEVIATION OF FREQUENCY VARIATION IN FAM/FM
X X NORMALIZED FREQUENCY IN FSK
XM Xm NORMALIZED FREQUENCY BREAK POINT TN FSK
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» »
TABLE 36 (Concluded) L
J

pROGRAM DEFINITION
.HAME _

EQUIVALENCED VARIABLES:

DIFF s(? IN COMMON BLOCK SPIRO

EM S(7) IN COMMON BI.OCK SPIRO

B S(6) IN COMMON BLOCK SPIRO

FDEV S(N IN COMMON BLOCK SPIRO

FTONE s(7 IN COMMON BLGCK SPIRC

P S(4) IN COMMON BLOCK SPIRO

TAU 8D IN COMMON BLOCK SPIRD

WEM 8(6) IN COMMON BLOCY SPIRO
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5.L.60 Nume: RADAR 3

GESGRIPTION

Subroutine RADAR calculates the power spectral density of radar-type
pulges, in which the pulse duration 13 much smaller than the interval

between pulses so that the discrete lines may be approximated by a continuous
spectrum.

DATA REQUIREMENTS

ARGUMENTS : -~

DFREQ - frequency relative to the carrier.

COMMON BLOCKS:

SPIRO
TABLE 37
RADAR VARIABLES
PROGRAM _
NAME  [SYMBOL DEFINITION
BETA BANDWIDTH PARAMETER IN CHIRP RADAR =
D D PULSE COMPRESSION RATIO IN CHIRP RADAR 4
DELTA £FFECTIVE PULSE RISE TIME 3*?
D¥ £ FREQUENCY RELATIVE TO RF CARRIER é ;é
DFA FREQUENCY BREAK POINT IN CHIRP PADAR if?
DFAA FREQUENCY BRFAK POINT IN CHIRP 4DAR
DFB FREQUENCY BREAK POINT IN CHIRP RADAR ‘f_
DF1 FREQUENCY BREAK POINT IN CHIRP RADAR “f
DF2 FREQUENCY BREAK POINT IN CHIRP RADAR j f;
EM m LOG LINEAR SLOPE IN C.ITRP RADAR [
b T 1 TEMPORARY VARIABLE (N [IRP RADAR % %
: 1Q SYMMETRY FLAG IN CHIRP RADAR %-
5 NTYPE | PULSE TYPE (RECTANGULAR, ETC.) i'
: :

: 101

B e e




TABLE 37 (Concluded)

PROGRAM NAME DEFINITION “7
PI CONSTANT EQUAL TO It |
SIG FREQUENCY "STANDARD DEVIATION" IN GAUSSIAN PULSE
TAUB PULSE WIDTH IN CHIRP RADAR
TRF AVERAGE RISE TIME IN CHIRP RADAR
7 TEMPORARY VARIABLE
T2 TEMPORARY VARIABLE

EQUIVALENCED VARIABLES

. FB s(6) IN COMMON BLOCK SPIRO
151G IS(5) IN COMMON BLOCK SPIRO
P S(4) IN COMMON BLOCK SPIRO
—_ R 5(10) IN COMMON BLOCK SPIRO
TAU s(7) IN COMMON BLOCK SPIrQ }
TF $(9) IN COMMON BLOCK SFIRO |
TR S(8) IN COMMON BLOCK SPIRO




5.1.41 Mame: SCARFE
LESCRIPTION

Bubroutins SCARFE chooses the appropriate emission model subroutine to
salculate the manimum requirad emission level over some frequency interval,
There are sepsrate routings for CW, pulse-modulated R¥, radar, continuocusly

modulated BY, snd oignal-=control ports, Eech spectrum routine puts out a
broad band and narrow band emiseion lavel and 2n affective bandwidth,

DATA REQUIREMENTS
ARGUMENTS 1
Neng
COMMON BLOCKS 1
SPIRO
TABLE 28 .
SCARFE VARIABLES

PROGRAM NAME DEFINITION
NIYPE MODULATION CODE

ISR = I8(6) IN COMMON BLCCK SPIRO
oD = 16(2) IN COMMON BLOCK SPIRO
BUNIT = 18(4) IN GOMMON BLOCK SPIRD

Reproduced from \‘\“ﬂ?fg
ﬁ%

best available copy. s
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5.1.42 Name: SCARFR
DESCRIPTION

Subroutine SCARFR calculates the required susceptibility spectram of a
signal, control, or RF receptor.

DATA REQUIREMENTS
ARGUMENTS :

None

COMMON BLOCKS:

+PIRO
TABLE 39

SCARFR VARIABLES

¥30GRAM NAME DEFINITION

EQUIVALENCED VARIABLES:
A — s(&) IN COMMON BLOCK SPIRO

BWC - 8(5) IN COMMON BLOCK SPIRO
ISR - I8(6) IN COMMON BLOCK SPIRO
NUNIT = 1IS(5) IN COMMON BLOCY. SPIRO

SEN - 8(4) IN COMMON BLOCK SPIROC
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5.1.43 Name:  SIGCON t
DESCRIPTION

Subroutine SIGCON calculates the power spectral density of signal and
control emitters., The models include the pulse modulation schemes without
an RF carrier, and also include square waves, trapezoidal pulse trainm,

triangular pulse train, exponential spikes, sawtooth, damped sinusoid, voice,
and clipped voice.

DATA REQUIREMENTS

ARGUMENTS :
NTYPE - modulation type

CCMMON BLOCKS:

SPIRO
TABLE 40
SIGCON VARIABLES
PROGRAM -
NAME SYMBOL . DEFINITION
DELTA EQUIVALENT PULSE WIDTH IN TELEGRAPHY |
DF £ FREQUENCY RELATIVE -0 AUDIO TONE FREQUENCY 1N TELEGK vl
DF1 FREQUENCY BREAK POINT
DF2 FREQUENCY BREAK POINT :
F £ FREQUENCY
FMAX f,pox | FREQUENCY OF PEAK EMISSION LEVEL IN DAMPED SINUSOLD
134 CONSTANT EQUAL TO
X NORMAI IZED FREQUENCY
Y TEMPORARY VARIABLE
"~ EQULVALENGED VARLABLES:
A S(4) IN COMMON BLOCK SPIRO §
ALPHA S(8) IN COMMON BLOCK SPIRO
M S(7) IN COMMON BLOCK SPIRO
105
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TABLE 40(Concluded)

-t

§§§§RAM | DEFINITION

" F~ |s(6) "IN COMMON BLOCK SPIRO

. FIONE  |S(7)  IN COMMON BLOCK SPIRO

FO S(7)  IN COMMON BLOCK SPIRO

| NSIG IS(5) 1IN COMMON BLOCK SPIRO
% TAU S(7)  IN COMMON BLOCK SPIRO
| TR S(8)  IN COMMON BLOCK SPIRO
| WEM 5(6)  IN COMMON BLOCK SPIRD




\\";
g w% 5.1.64 Name: VOICE

i
ﬂ?
S

DESCRIPTION
Calculates the spectrum of a voice signal

DATA REQUIREMENTS

ARGUMENYS;

X - frequency relative to carrier or DC

e
§ TR T TS T

I -~ KF flag (0 = no, 1 = yes)

Y - output level

(& 3
g COMMON BLOCKS:
) \ 2 None
: é E LOCAL VARIABLES:
% , Nona
N
‘ é :
b
w E
; ;
¥
]
N 3
I
]
i
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5.2 TIDIPR ARRAYS AND COMMON BLOCKS
5.2.1 IDIPR Data Arrays

During'the decoding of the input data, the individual parameters on each
caxd are stored into two Jdimensioned arrays, an integer array and a floating
point array. The par:ueters as they are given on the input cards are de-
scribed in Tables 144~148 in Section 6. DParameters which are alphanumeric
code words have integer valueg assigned, and parameters which are user-
supplied alphanumeric identifications of cowponentes have numeric codes
assigned. These assigned integer valuesg, alorng with counters, are stored
in the integer array aszsociated with the cerd type. All parameters which
have input numeric values are stored iu the floating point arrny of the
card type. These arrayvs are used for data communication among the routines
of IDIPR, and they are writtem to the disk or tape files, definad in Tables
149-156, which are read by TART., Hence, the input is trensmitted to TART

by means of these arrays, although nct necessarily by the pame program
mnemonic,

These two arrays for each input data card, their dimensions, their
IDIPR labe'ed COMMON assignment, and a description of each word in the array
arc given below in Input Data Arrays, Tables 41-55, The contents of the
integer and floating point arrays are described in these tables in terus
of input data, often in zn abbreviated form. It is recoumended that the
description of input data in Section 6 be read pricr to the description
of the IDIPR data arrays, particularly the description of input data
formats in Tables 144-148., For example, the description of input data
fofhat in Table 147 should be read prior to reading the equipment and
floating point integer arrays in Tabla 46.

Any given IDIPR run may involve from 1 to 3 fiies of input data, the
PIF, the old ISF, and the new ISF, As the data on each of these files is
the same basic set of data, different names have been used during the update
process. A list of the program mnemonics used when writing or reading the
three files in IDIPR is given in Table 56.

In addition to the input data arrays, certain arrays are defined in
BLOCK DATA, such as valid keywords and valid alpha code words. Other
arrays are gcoerated during IDIPR processing, such as arrays of change codes
which tell what types of data has been changed on modify runs. These arrays
are given in Tables 57-&{,

A listing o” thesz tsbles is given beicw followed by the tables:

TABLE INPUT DATA AKRAYS

41 Waiver Analysis Arrays

42 Aperture Data Arreys

43 Anterma Arrays

44 Filte - Arrays

45 Wire characteristics Table Arrays

108
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g,
g
TABLE - INPUT DATA ARRAYS (Continued) 3
46 Equipment Arrays :
47 Port Arrays A
48 RF Source and Receptor Data Arrays g'
49 Power Source and Receptor Data Arrays Ve
50 Signal/Control Source and Receptor Data Arrays é,
51 EED and Case Source and Receptor Data Arrays
52 Bundle Array 1
53 Bundle Node Points Arrays ;
54 Bundle Segments Arrays x
55 Wire Array g‘
56 Mnemonics Used by Files for Input Data i
TABLE INTERNAI. ARRAYS 3
57 ICHG Values <
, 58 Relationship of ICHG to MODSX ;
S 59 Keywords, Modify Codes and Delete Codes |
. 69 Alphanumeric Code Words by Keywords
.
R
g
A
i -
i #
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TABLE 41
A
WALVER ANRALYSIS ARRAYS
1, INTEGER ARRAY
LABELED COMMON
FIJ.E TROGRAM MWEMONIC IMENSION WHERE FOUND —
ARRAY | IWA(IX,I) (50,3) CEARV I
iX = index of W.A. car j
1 ' DEFINITION
1 gsubsyastem ID
2 equipment ID (in numeric code)
3 port 1D
2, FLOATING POINT ARRAY
- LABELED COMMON
¥l PROGRAM MFIMONIC DIMENSION WEFRE FOWRID ———d
ARRAY | FWA(IW,I) 1(50,6) CEARV |
l__ IX = index of W.A. carg Do
I MATH Q!EEQE DEFIEITION
i fla lowest frequency of ramge for source
2 f2s highest frequency of range for source L e
3 ds dlatlacement for source |
D
4 £l lcwest frequency of vange for receptor ;f
i
0 f2 highest frequency of range for receptor
& dr displacemeat for receptor

R T SAAR NG AL PRS00 M AWl iR s - A i o= 0 AR
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: TABLE 42 P
@ APERTURE DATA ARRAYS
-
1. INTEGER ARRAY e
LABELED COMMON o
FILE PROGRAM MNEMONIC DIMENSION WHERE FOUND 4
PIF IAPRM(IX,I) 10,2 1D
ISF TAPPM2(IX,I) 10,2 1SF !
IX = gperture index . §
I DEFINITION : 1
1 1D (in numeric code) ' i
2 wing location code : {
LI
'
NO . 0 not on wing *j
BUT 2 bottom of wing 35
TOP 3 top of wing |
FWD 4 forward edge of wing
AFT 5 aft edge of wing
TP 6 tip of wing

2. FLOATING POINT ARRAY

LABET.ED COMMON
FILE PROGRAM MNEMONIC DIMENSTON WHERL FOUND J
y |
PIF APPARM (IANT,I) 10,5 PID !
ISF APPRM2 (IANT, I) 10,5 ISF ‘
IANT = aperture index ~
I DEFINITION
1 by (butt line)
2 Wy (water line)
3 fa (fuselage stution)
4 width
5 length

111
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TASLE 43

ANTENNA ARRAYS

1. INTEGER ARRAY

’

LABELED COMON

FILE PROGRAM MNEMONIC DIMENSION WHERE FOUND

PIF TAPM(IANT,I) 50,4 PID

ISy IAPM2 (TANT, I) 50,4 1ISF

IANT = antenna index |
1 . DEFINITION Antenna Model Ccde
1 antenna ID (in numeric code) 1 DIPOLE
: ' 2 WHIP
] 2 aantenna model code 3 SLOT
; 4 L00P
e 3 no. subparameters 5 PARDSH (parabolic dish}
i 6 LGPER (log periodic)
g 4 polarization code Polar (ode 7 HORN i
b 3 PSDAR (phased array)
v HZ 1 (Horizontal) 9 SPIRAL
4 VE 2 (Vertical) J
3;1 CI 3 (Circular)
|
|

i )
};:f\-/‘; * 2. FLOATING POINT ARRAY
K LABELED COMMON
P | FILE PROGRAM MNEMONIC DIMENSION \"HERE FQUND
PIF APARM (IANT, I) 50,7 PID

ISF APRM2 (IANT,T) 50,7 ISF
ModeI Code 1-3 ) 5-9 B
- Iwl 2 d d antenna diameter or length
” 2 GnB main beam gaiu
| 3 8 vertical half-beamwidth of main beam

4 %3 horizortal half-beamwidth of main beam
| 5 Gpgl  sidelob: gain

e 6 psl horizontal half beam of sidelobe
i i 7 Gpy, backlobe gain

; TS . o ARV s IR A it e == (4T . - A W 1 MO S B A <
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TABLE 44

YILTER ARRAY

1. IRTEGER ARRAY

LABELING CCMMON
FILE PRCGRAM MKEMON1C DIMENSION WHERE FOUIID
o PIT IFLT(IFTR, 1) 20,4 PID
R ISF IFLT2(IFTR,I) 20,4 ISF
i A IFTR = filter index
|2 bl
[
oy I DEFINITION
=
N 1 filter ID (in numeric code)
.:*3‘
%; ‘ 2 type code

no. stages

HPRE B
w

i g 4 no. subparameters
.
Lo 2. FLOATING POINT ARRAY
LU W T
P I LABELING COM.. 'Y ] i
g ;% FILE PROGRAM MNEMONIC DIMENSION WHERE_FOUND i 3
L q PIF FPARM _ 20,6 PID

4 ISF FPRM2(IFIR, I) 20,6 ISF ‘
; b IFTR = filter index : _

SGTUN TRCOUP BUTTER | LOWPAS HIPAS HPASS BRJCT
K I =] =2 =3 =5 =6 =7 =8
8 :
B % 1 fo fo fo fu fl "1 f1
g 2 | B - B - - :
H u

f: - 3 Y Y Y Y Y Y Y
; 4 isol 1so0l isol isol isol isol isol
E 5 - Q - - - - -
(O |
< § 6 - m - - - - -
{ Bt
- .
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TABLE 45

WIRE CHARACTERISTICS TABLE ARRAYS

1. INTEGER ARRAY

LABELING COMMON
FILE SROGRAM MNEMONIC DIMENSTON WHERE FOUND .
PIF IWCT (IWCT, I) 20,3 PID
ISF IWCT2(IWCT, 1) 20,3 1SF
IWCT = Wire index 3

||-1

DEFINITION
1 wire type dasignation ID {in numeric code)

2 shield code Shield Code

(¥ ]

no. twisted wires SH 1 shielded
UN 2 unshielded
DS 3 double shielded

2. FLOATING POINT ARRAY

LABELING COMMON
FILE PROGRAM MNEMONIC DI~ ST WHERE FOUND

PIF WCT (IWCT,I) 20,10 PID

ISF WOT2(IWCT,I) 20,10 ISF
IWCT = wire index

DEFINITION

conductor diameter
conductivity
insulation thickness

N N A

insvlation dieleztric constantc
f shield if shielded
thi knees of shicld 1f ghielded

Jacket-thickness of shleld 1f shielded

inte nal diameter o

shield-to-conductor capacitance

LYo IR » - BN B < N ¥

second shield diameter

[
<

second shield thickaess

[
B 114
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TABLE 46

EQUIPMENT ARRAYS

1. INTEGER ARRAY

LARELING COMMON {
| FILE PROGRAM MNEMONIC DIMENSTION WHERE FOUND
PIF IEPARM(I) 6 PID
ISF IEPRM2(I) 3] ISE i
I DEFINITION SPEC CuDE
1 equiprent ID {in numeric code) Mé 1
(8 2
2 subsys ID (in numeric code)
LVLXADS COpY
3 spec code
1 0
4 fixadj code AD 1
3 compartment ID {(in numeric code) CLASS CODE
6 class code UN 0 5
o 1
Sk ; '
TG 3 i
2. FLOATING POINT ARRAY !
e g _ 4
LABELING COMMON 1 H
FILE PROGRAM MNEMONIC DIMENSION WHERE FOUND | J
) i
PIF EPARM(L) 3 P1h '
ISF EPRM2 (1) 5 B B2

fl-

DEFINITION
1 bl (butt line)

2 wl (water lincy

3 fs (fuselage station)

‘unused
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TABLE 47 2
) .,
PORT ARRAYS ;
q
| 1. INTEGEQ ARRAY 3
! LABELED COMMON 1
FILE PROGRAM MNEMONIC DIMENSION WHERE TOUND 3
Py IPPARM(XPRT, 1) 15,1¢ PID ;
k-
ISF IPPRM2{IPRT,I) 15,10 IsT i
IPRT = Port index ‘ .i\
I | wikk ANTENNA "
1 Port 1D Port ID i
2 Conn. code Conmn code £§
3 | Bundle ID Aatenna ID | !
‘ 4 Wire ID Wing location code (See Aperture Table 42) i 'ﬂ
5 Bundle point 1D - t
6 Reference wire - ﬁ
7 Shield term code P :) f:
4 8 Aperture exposed code - ' iy
i (APEXP)
’ 9 Filter ID Filter 1D
, 10 S0/RC type code SG/RC type code
’ NOTE:  ALL iD's in numeric code
LONN, CODE (2) REF WIRE (6) SH. TERM (7)
ANT i BAL (3201120000 NO 0  (nou)
WIRE 2 SHD 1908040000 or 1 (opeun)
! CASE 3 GND 0718040600 GN {grounded)
| APEXD. CODE (8) UNFAL 2114020112 00 1 (opcn—oven)
} NO 0 S0/kC TYPE (10) O 4 (opan-grounded)
li EXP 1 SOURCE 1 Gl 5 (grounded-opon)
| RCEPT 2 GG 6 (ground:d-yrouwded)
1l BOTH 3
{
116
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TABLE 47 (CONCLUDED)

2. FLOATING POINT ARRAY

I LABELED COMMON |
FILE PROGRAM MNEMONIC DIMENSION WHERE FOUND I
PIF PPARM (IPRT,I) 15,10 PID
ISF PPARM2 (IPRT, L) 15.10 1SF
IPRT = Fort index
LIWLRE | ANTENNA
1 - eo
bean peak cocrdinates
2 -{¢
o
3 i
4 = lea location coordinates
5 = 1%
6 T, resistance \
7 ¢y capacitance port termination impedance
8 22 inductance
9 8dfs (spectrum displacsment factor for source)
10 sdir (spectrum displacmment factor for receptor)
| §
;
|
. e
E‘ H)
5 b
H
: ;‘ N
: i
S
E .
. F 117
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i
TABLE 48 o
RF SOURCE AND RECEPTOR DATA ARRAYS nd ]
1. INTEGER ARRAY: RF PORT ‘ i
LABELED COMMON 3
FILE SOURCE MWEMONIC RECEPTOR MNEMONIC | DIMENSION { WHERE FOUND #
PIF ISC(IPRT,1) IRO(IPRT, I) 15,6 PID
ISF IS02(IPRT,I) IRO2(IPRT,I) 15,6 ISE
IPRT = Port index
E_ DEFINITION
1 Port ID (in numeric code)
2 MODSIG (modulation type cude, integer betwecn 2 and 900)
3 No. subparameters; if SPECT, no. spectrum points
4 No. harmonics (0 for receptor)
MODSIG = 200 (radar pulse) MODSIG = 301 - 205
5 PIYPE (pulse type code) SIG CODE (modulatiag signal -
type code) S
) SR Code (source/receptor type code)
MODSIG PTYPE SR_CODE
oW 2 RE 110 RF 1 E
PDM 10 TPZD 111 PO 2
NRZ 102 CesQD 118 Sor C 3 or4
BPP 103 GAUSS 119 EED 5
PPM 104 CHIRP 120 CASE 6
TEL 105
FSK 106 SIG CODE
PAM 107 VO 115
RADAR 200 cv 116
Ay 301 NO 117 k-
DS 302 ;
Ls 303 :
Us 304
™ 305
Lo 400
SPECT 900
118

%@2’[.{5*@%%% #wamm@mw (LY LRI wme(wMI e o iAW k- a1

R AR BRI AT S FR T 1 TN SN AN O o U DA DA
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TABLE 48 (CONCLUDED)

2. TLOATING PGTNT ARRAY: RF PORT

LABELED COMMON
FILE SOURCE MNEMONIC |RECEPTOR MNEMONIC |DIMENSION | WHERE FOUND

PIF SRCE (LPRT,I) RPARM (IPRT,I) 15,41 PID

ISF SRCE2{IPRT,I) RPRM2 (IPRT, 1) 15,41 ISF
IPRT .= Port Index

I DEFINITION

1 adjlim (spectrum adjustment limit)

2 £, {lovest dperating frequency)

3 fh (highest operating frequency)

4 por s (power if source; sensitivity if receptor)
5 bwe (bandwidth)

MODSIG

CW | PDM/NRZ | BPB | PPM | TEL |FSK |PAM|! RAD| AM |psB,Lssd ™M Lo} re

_ or USSB 1

2 101-2 103 | 104 ) 105 {106 | 107 200301 | 302~4 3051400 | 900 4o

. .

6 - rb tb| b | wpm {tb - 1rb b b b Lo | f, i

‘ 3

7 em| t |ftone|diff|ldf | t |em df G- ‘y, g £
8 tr . %
i

9 tf o # !
3
10 per }
|
11 h, (squrce) or fﬁf(receptor) fn j

¢ &
. . gn ;
. . 1_11 (sreed 1
Lif (rey ) %

. ‘




TABLE 49

POWER SOURCE AND RECEPTOR DATA ARRAYS

~ 7

. 1. INTEGER ARRAY: POWER PORT
: TABELED COMMON
é FILE {SOURCE MNEMONIC |RECEPTOR MNEMONIC | DIMENSION| WHERE FOUND
PIF ISO(IPRT,I1) IRO(IPRT,I) 15,6 P1D
ISF 1802 (IPRT,I) IRO2(IPRT,I) 15,6 1SF
IFRT = Port Index
JL QEFINITION RS CODE SR CODE
1 Port ID (in numeric code) M461l 1 RF 1 -
2 RS code (initial spectrum) M6181 2 FO 2
N
3 If SPEC, number of user spectrum M704 3 s/c 3/
points; otherwise, equals 0 SPEC 900 EED 5
N 4 highest harmoaic CASE 6 ;
number of phases
SR code (source/receptor type codz)
2. FLOATING POINT ARRAY .
LABELED COMMON
FILE | SOURCE MNEMNONIC | RECEPTOR MNEMONIC | DIMENSION| WHERE FOUND
PIF SRCE (IPRT,I) RPARM(IPRT, 1) 15,41 PID
ISF SRCE2 (IPRT, 1) RPRM2 (IPRT,I) 15,41 ISF
IPRT = Port index

I DEEINLIIION
1 adjlin (spectrum adjustment limit)
2 v (voltage)
3 £ (fraquency)
4 -
X : )
6 f1  (frequency)
7 81 (spectrum level)
8 )
9 g2

4o e
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TABLE 50
SIGNAL/CONTROL SOURCE AND RECEPTOR DATA ARRAYS

INTEGER ARRAY: SIGNAL/GCONTROL PORTS

LABELED COMMON
FILE [SOURCE MNEMONIC | RECEPTOR MNEMONIC | DIMENSION|WHERE FOUND
PIF ISO(IPRT,I) IRO(IPRT, 1) 15,96 PID
ISF IS02(IPRT,I) IROZ2(IPRT,I) 15,6 iSF
IPRT = Port index
L DEFINITION
1 Port ID
2 MODSIG (mndulation type code, integer between 101 and 900)
3 Number of subparameters (If MODSIG = 900, number of spectrum points)
4 Units code of amplitude
5 -
6 SR code (source/receptor type code)
MODSIG CODE SR _CODE
PDM 101 | RF 1
NRZ 102 PO 2
BPP 103 s/C  3/4
PPM 104 EED 5
TEL 105 CASE 6
PAM 197
ESPIRKE 108 Units Code .
RECT 110
TPZD 111 VL 2
TRIANG 112 AM 301
SAWTH 113
DM 114
Vo 115
cv 1le6
3¢ GU0

121




. p
TABLE 50 ¢{CONCLUDED)
4 ot
2. TFLOATING POINT ARRAY: SIGNAL/CONTROL PORT
LABELED COMMON
FILE | SOURCE MNEMONIC | RECEPTOR MNEMONIC { DIMENSION | WHERE FOUND
PIF SRCE (IPRT, I) RPARM(IPRT,I) 15,41 PID
ISF | SRCE2(IPRT,I) | RPRM2(IPRT,I) 15,41 ISF
IPRT = Port index
P DEFINITION
1 adjlim (spectrum adjustment limit)
2 f1l (lowest required frequency)
3 fh (highest required frequency)
4 & (voltage or current)
5 bw (bandwidth)
MODSIG
101] 102 ) 103} 104 105 1107-110% 111 ) 112-113§ 114 }115] 1161 900
6 rb | rb | b | b | wpm b rb rb 132 - - i
7 em | t ftone t t t fr &
8 tr ft . .
9
10 .
11 £
' gn
35
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TABLE 51
s EED AND CASII SOURCE AND RECEPTOR DATA ARRAYS -
1. INTEGER ARRAY: EED AND CASE PORT :
. LABELED COMMON g
FILE | SOURCE MNEMONIC } RECEPTOR MNEMONIC | DIMENSION | WHERE FOUND !
PIF | ISO(IPRT,I) IRO(IPRT,I) 15,6 PID ‘
ISF ISO2(IPRT,I) IR02(IPRT,I) 15,6 ISF ﬁ
[PRT = Port_ﬂdex i
I EED DEFINITION CAGE DEFINITION ;
1 | Port ID Port ID=CASE i
2 - No. pts. in narrcwband spect (0 if MILSPEC) "‘
3 No. pts. in fn. No. pts. in broadband spect (0 if MILSPEC) i
4 - - 4
6 SR code ) SR code (See RF)
2. TLOATING POINT ARRAY: EED AND CASE PORT
T LABELED COMMON
FILE| SOURCE MNEMONIC( RECEPTOR MNEMONICI DIMENSION; WHERE FOUND ;
Y PIF | SRCE(IPRT,I) RTPARM(IPRT,I) 15,41 PID B
ISF | SRCE2(IPRT,I) RPRM2 (IPRY, I, 15,41 ISF '
TERT = Port index o
Y EED DEFINITION CASE DEFINITION o
1 adjlim adjlim Lo
2 Pnf £, (narrowband spectrum if present? '
3 1 if no narrowband present, and Lo
nt 81 broadband spectrum is present, . 3
4 fl . this is broadband) ) ij
5 r, ) 3
6 X : i
: 1 :
‘.": 7 . . j}
: 8 . . :
3 9 f ;
; ’ NPTNB {
!'. . fl (BB spectrum is NB spectrum
! . present)
: : By )
ki .
f 41 {
D g i
{ 1
§

123




TABLE 52

BUNDLE ARRAY
L. INTEGER ARRAY

2 No. of wires in bundle
3 No., of node points in bundle

2. TLOATING POINT ARRAY - nomne

124

i LAEELED CUMMON
FILE PROGRAM MNEMONIC DIMENS ION WHERE_FOUND
PIF IBPARM(I) 3 PID
ISF IBPRM2(I) ) ISF |t
4 REEINITION
1 Bundlc ID (in numeric code)

RGN I AL
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TABLE 51

EED AND CASE SOURCE AND RECEPTOR DATA ARRAYS

INTEGER ARRAY:

ZED AND CASE PORT

SIOURCE MNEMONIC

LABELED COMMON

IPRT = Port index

FILE RZCEPTOR MNEMONIC | DIMENSION | WHERE FOUND
PIF | ISO(IPRYT,I) IRO(IPRT,.I) 15,6 PID
ISF | ISO2{IPRT,I) IRO2(IPRT,I) 15,6 ISF

FEDL DEFINITION

CASE DEFINITION

Port ID

No. pts. in fn.

[, SNV I S S B

SR code
FLOAZ'ING POINT ARRAY:

Port ID=CASE
No.

pts. in narrowband spect (0 if MILSPEC)

No. pts. in broadband spect (0 if MILSPEC)

SR code (See R¥)
EED AND CASE PORT

RECEPTOR MNEMONIC

DIMENSION

LABELED COMMON
WHERE FOUND

FILE! SOURCE MNEMONIC
PIF | SRCES(IPRT,I)
IS¥ | SRCE2(IPRT,I)

RPARM (IPRT,I)
RPRM2 (IPRT, i)

TPRT = Port index

15,41
15,41

PID
ISF

I ELD DEF (NITION CASE DEFINITION

1 adjlim adjiim

2 Pnf fl (narrowband spectrum if presents
. if no narrowband present, and

3 1af 81 broadband spectrum is present,

4 fl R this is broadband)

£ (BR spectrum is NB spectrum
pres 'nu)




TABLE 54
BUNDLE SEGMENTS ARRAYS </
1. INTEGER ARRAY
TABELED COMMON
FILE PROGRAM MNEMONIC DIMENSION WHERE FOUND 4
PIF IBEP(I) 41 PID
; ISF IBEP2(I) 41 ISF
{
; I DEFINITION
|
1 number of segments
: 2 ID of point 1 repeated
! 3 ID of point 2 up to
' 4 compartment ID 10 times
5 aperture ID

NOTE: All ID's are in numeric code

2. FLOATING POINT ARRAY

LABELED COMMON
FILE PROGRAM MNEMONIC DIMENSION WHERE FOUND
PIF BEP(1) 20 PID i
ISF BEP2(I) 20 ISF -
DEFINITTON
zl (length seg., 1) ;
1 (length seg. 1) %.‘

L
1
2
3
4
3




TABLE 55

WIRE ARRAY
1. INTEGER ARRAY
LABELED COMMON
FILE PROGRAM MNEMONiC DIMENSION WIERE FOUND
PIF IWPARM(IWIR,I) 50,14 PID
ISF IWPRM2 (IWIR,T) 50,14 1SF
IWIR = Wire index

1 DEFINITION
1 number of points through which wire pusses
2 wire ID
3 name of wire in wire char. table
4 Pt:l ID
(W .

14 Ptll ID

Note: All ID's are in numeric code

2, FLOATING POINT ARRAY - none

127
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TABLE 56

MNFMONICS USED BY FILES FOR INPUT DATA

DESCRIPTION OLD ISF PIF NEW TSF

Ne. of Antennas NANT2 NANT NANT2
No. of Filtersl NFTR2 NFTIR NFTR2
No. in Wire Cher. Table NWCT2 NWCT NWCT2
No. in Title A:cray ITITL2 ITITL ITITL
Title Array TITL2 TITLE TITL2
No. in Ramarks Array IRMRK2Z IRMRK IRMRK
Remarks Array RMRK2 RMRK RMRK
Systen Type I8YS2 ISYSTP ISYSTP
No. of Apertures NAPR2 NAPR NAPR2
System Parameters - Longitude sYs2(1) SLON SLON
Systsm Parameters - Latitude SY&2(2) SLAT SLAT
System Parameters - Altitude sYs2(3) ALT ALT
Adjusiment Safety Margin SYSz(4) ASM ASM
EMI rergin Print Limit sys2(5) EMPL I
Ground Paraneters - Conductivity SYG2(1) SIGMA SIGMA
Ground Pavameters - Permitivity 8YG2/(2) EPSR EPSR
Hog Used 8YG2(3) THETA -, THETA
Not Us«d SYG2(4) RADIUS' RADIUS
Zunalage Paruacters -~ Conical Nose

Limit SYF2(1) FSN FSN
Fesalage Parcszters - Fugelage or

Kadiva SYF2(2) RHOF RHOF
Fuselege Paranzters - Coxe Radius SYF2(3) RHOC RHOC
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TABLE 56 (CONTINUED)

DESCRIPTICN OLD ISF il NEW ISF |
Fuselage Parametérs - wl_ SYF2(4) WLC WLC
Fuselage Parzmeters - wlBOT SYF2(5) WLBOT WLBOT
Wingroot Parameters - b1 SYW2(1) WRBL WRBL
Wingroot Parameters - wy SYW2(2) WRWL WRWL
Wingroot Parameters = fgf SYW2(3) WRFFS WRFFS
Wingroot Parameters - fsa SYW2(4) WRAFS WRAFS
Wingtip Parameters - by sywa(5) WTBL WTBL
Wingtip Parameters = w, SYw2(6) WTWL WTWL
Wingtip Parameters - fg. sYw2(7) WIFFS WIFFS
Wingtip Parameters - fs SYW2(8) WTAFS WTAFS
Model Type Code : MDL2 MDL MDL
Aperture Integer Arrsy TAPPM2 IAPRM IAPPM2
Aperture Floating Point Array APPRMZ APPARM APPRM2
Antenna Integer Array TIAPM2 IAPM IAPM2
Antenna Floating Point Array APRM2 APARM APRY2
Filter Integer Arrxray IFLT2 IFLT IFLT2
Filter Floating Point Array FPRM2 FPARM FPRM?2
Wire Char. Table Integer Array IWCT2 IWCT IWCT2
Wire Char. Table‘Floating Point Array | WCT2 WCT WCT2
Equipment Iudex TEQ2 IEQL LEQ
Number of Ports NPORT2 NPORT1 NPRT
Equipment Integer Array IEPRM2 IEPARM IEPRM2
Equipment Floating Point Array EPRM2 EPARM EPRM2

129
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TASLE 36 (CONTINUED)

..

DESCRIPTION QLD ISF PIF NEW ISF
P ) No. Frequenciles Per Getave (User :
j’. Supplied) NFQO2 NFQO NFQO2
3 No. Frequencies in User Supplied Freq,
Table NFQU2 NFQU NFQU2
3 No. Frequencies usad for Analysis NFRQ - NFRQ
'j Maximum No. Frequencias (User Supplied) NFQMX NFQMAX NFQMX
Highest Frequency FHIZ FH1 FHI.2
Lowest Freaquency FLO2 FLO FLO2
User Supplied Freq. Table FQTBL2 FQTIBL FQTBL2
s Freq. Table Generated from User Inputs
%ML or Defaults FRQTBL - ~ FTQTBL
) Minimum Freq for Port Types IFMIN - IFMIN
) Maximun Freq. for Port Types IFMAX - IFMAX
- Port Integer Array IPPRM2 IPPARM IPPRM2
Port Floating Point Array PPARM2 PPARM PPARM2
Source Intoger Array 1502 IS0 1502
Source Fleoating Point Array SRCE2 SRCE SRCE2
Receptor Integer Array IRO2 IRO IRO2
Raceptor Floating Point Array RFRM2 RPARM RPRM2
Sundle Indax IWB2 IWE iwB2
Rundls Array IBPRM2 IBPARM IBPRM2
Bundle Sagmant IBEP2 IBEP IBEP2
Bundle Points Integar Array IBPT2 IBPTS IBET2

130
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DESCRIPTION

GLD ISF

NEW ISF

Bundle Points Floating Point Array
Bun¢le Segments Floating Point Array

Wire Array

BPTC2

BEP2

TWPRM2

BEP

TWPARM

BPTC2

BEPZ

IWPRM2

(YR
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TABLE 57

ICHG VALUES FOR PORT MODIFICATIONS

TYPE OF MODIFICATION

LCHG VALUE

o Port deleted
o No change to port

o Port added

0 Only change is port data

o Chanje to source (SO) or

receptor. (RC) data

-1

1

2

3 - 18
As given below

YPE OF SO/RC
MODIFICATION
M~MODIFY, A=ADD,

-=NO CHANGE

PORT DATA CHANGED

ICHG
VALUE

ICHG
VALUE

S0 1s M RC 1is M
S0 is RC is A
S0 1is RC 1is M
S0 is RC is A

S0 is RC is -

x > o > R

o0 1s RC is -
S0 1s - RC is A

S0 18 - RC is M

3

s

10

il

12

13

14

15

16

17

18

TABLE 58

RELATIONSHIP OF ICHG TO MODSX

ICHG

MODSX

-

-1

0
1-14
15-16
17-18

N = Ww !

: PTGk O - PR E S MR

PORT DATA NOT CHANGED
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TABLE 60

ALPHANUMERIC CODE WORDS BY KEYWORDS

ALPHA
KEYWORD INDEX IN NUMERIC ASSIGNED
CODE KEYWORD |ABBREVTATION | ALPHA ARRAY | PARAMETERS | ABBREVIATTON | VALUE
1 TITLE TI - - - -
2 REMARK RE - - - -
3 LIST LI 1 NONEW NO 0
2 NEW NE 1
3 OLD oL 1
4 QUTPUT ou 4 NOISF NO 0
5 1SF 1S 1
5 SYSTEM sY 6 AIR AL 1
7 GROUND GR 2
8 SPACE SP 3
6 FUSLGE FU ! 9 FLAT FL 1
[ 10 ROUND RO 0
7 WNGRT WN ; - - - -
8 WGTIP WG - - - -
9 APER AP 11 NOW NO 0
12 BQT BO 2
13 TOP TO 3
14 FWDEDG FW 4
15 AFTEDG AF 5
16 TIP TI 3
10 SUBSYS SU - - - -
11 EQPT EQ 17 M&461A M4 1
18 M61810 M6 2
19 71X FI 0
20 ADJUST AD 1
21 CONF co 1
22 SECRET SE 2
23 TOPSEC TO 3
24 NONE NO 0
12 PORT PO *24 NO NO 0
25 WIRE WI 2
26 ANTENA AN 1
27 SH - SH 1
28 OPN oP 1
29 GND GN 2
*24 NO NO 0
30 EX EX 1
31 00 00 3
32 0G 0c 4
33 GO GO 5
34 GG GG 6
13 FILTER FI 35 SGTUN SG 1
36 TRCOUP TR 2
37 BUTTER BU 3
38 SPARE - -
e — e

* Value already appears for amother keyword or parameter and is not
duplicaied
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TABLE 60  (CONTINUED)
ALPHA
KEYWORD INDEX IN NUMERIC ASSTGNED
CODE KEYWORD | ABBREVIATION | ALPHA ARRAY ' PARAMETERS |ABBREVIATION | VALUE

19 LOWPAS 10 5

40 HIPAS HL 6

41 BPASS BP 7

42 BRICT BR 8

14 SOURCE SO 43 RF RF 1
15 RCEPT RC 4h POWER PO 2
45 SICKAL ST 3

46 CNTRL N 4

47 EED EE 5

48 CASE cA 6

49 10 LO 400

50 oW cW 2

Bl FSK FS 106

52 RADAR ‘ RA 200

DSBSC DS 302

. 54 LSSB Ls 303
55 USSB Us 304

56 ™ FM 305

57 COSQD co 118

58 GAUSS GA 119

59 CHIRP CH 120

60 NONVOC NO 117

61 VOICE Vo 115

62 CVOICE cv 116

63 SPECT SP 900

64 RECTANGLE RE 110

65 PDM PD 101

66 NRZPCM NR 102

67 BPPCM BP 103

68 PPM PP 104

69 TELEG TE 105

70 PAMFM PA 107

71 AM AM 301

72 TPZD TP 111

73 ESPIKE ES 108

74 TRIANG TR 112

75 SAWTH SA 113

76 DMPSTIN SM 114

77 VLTS VL 2

78 M461A M4 1

79 M6181D M6 2

80 M7044 M7 3

81 SPEC SP 900

82 UILSPC MI 1
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TABLE 60

(CONCLUDED)
ALPHA
KEYWORD INDEX IN NUMERIC ASSIGNED
CODE KEYWORD { ABEREVIATION | ALPHA ARRAY | PARAMETERS | ABEREVIATION | VALUE
1% TENNA AN 83 DIPOLL DI 1
84 WHIP WH 2
85 S10T SL 3
86 Loop Lo 4
87 PARDSH PA 5
88 LGPER LG 6
89 HORN HO 7
90 PSDAR PS 8
91 SPIRAL SP 9
* NOW NO
* BOTTONM BO 2
* TOP TO 3
* FWDEDG W 4
* AFTEDG AF 5
* TIP TI 6
92 HZTL HZ 1
93 VERTICAL VE 2
94 CIRCULAR CI 3
17 BUNDLE BU
18 BSEC BS
19 WIRE Wi
20 EFQ EF
21 WRIBL WR 95 SHLD SH 1
96 UNSHLD UN 2
97 DSHLD DS 3
22 EODATA EO
23 BPTS BP
24 FREQ FR
25 FQTBL FQ
26 EXEC EX 98 CEAR CE 3
99 NiW NE 0
100 MOD MO 1
101 OLD oL 2
102 ISF 1s 1
103 TRADEOFF TO 1
104 WAIVER WA 2
105 SGR SG 2
106 SURVEY SU 3
27 OE OE
28 1E 1E
29 WA WA
30 ETOD ET

®*  Sea aperture
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5.2.2 IDIPR Common Blocks

ol e e e

Thie section contains tables of 211 labeled common blocks that are
used in IDIPR, with the program mnemonic and definition of each variable
contained in each common. The common blocks serve as the main neans of
data communication between the routines of IDIPR.

tables is given bdelow.

TABLE NO.

61
62
63
64
65
66
67
68
A9
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

b
( o L O R T AN N it B Nnelr e W s . Lol b
B bttt falld oL Al Sares LRI

A list of the common

COMMON BLOCKS

ALPS
BUN
CEARV
CHAR
DUPE
ERR
FFDTA
FLAG
FSDTIA
INDX
IOUNIT
IGUWK
IS¥
KEYS
KEYWD
MEUG
MOD
MSGERR
NKC?
NLINE
PID
.RCDI
SPECT
SPIRO
STIX
SYS2
TITLE
XYz
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{' TABLE 61
! . COMMON BLOCK ALPS -/
i PROGRAM NAME ] DEFINITION
E Ll, L2, . . . |LIST OF ALL ALPHA CODE WORDS AND THZIR ASSIGNED
VALUES SEE TABLE 60
; TABLE 62
; COMMON BLOCK BUN
% [ PROGRAM NAME DEFINITION
| IPNT1(I) "LEFT" BUNDLE POINT INDEX OF I'! BUNDLE SEGMENT
IPNT2 (1) "RIGHT" BUNDLE POINT INDEX OF I‘!' BUNDLE SEGMENT
IP(1,J) TABLE OF BUNDLE POINTS THROUGH WHICH L' WIRE PASSES
NWP(I) NUMBER OF BUNDLE POINTS THROUGH WHICH I'h WIRE PASSES §
: WIRL (I) LENGTE OF % wIRE
_i\ TS1(I,J) LEFT GROUND CCDE OF JTH SEGMENT, ItD WIRE ;
%j;i | I52(1,J) RIGHT GROUND CODE OF JTH SWGMENT, I“P WIRE
P
§' IEND1(I,5,K) | PACKED LIST OF PORT CONNLCTIONS ON EACh SIDE OF JED
X SEGMENT, I'® WIRE
s NFLAG(I,J) NUMBER OF END FAINTS OF JTH SEGMENT, I'P' WiRE
SECLTH(I) LENGTH OF It BUNDLE SEGMENT i
NBSEG NUMBER OF BUNDLE SF MENTS
NPTS NUMBER OF BUNDLE POINTS
NWIRES NUMBER OF WIKES v
AVGSEP AVERAGE SEPARATION BETWEEN THO WIRES
IDAP (1) APERTURE ID OF I'P DUNDLE SEGM: T
TWID (I) WIRE 1D OF TP WIRE
IWTYPE(T) WIRE TYP: ID OF I® WIRE
NPORT(I,J) INDEX OF PORT CONNECTED To ' WIRE AT Jth BUWDLE eoINT '
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TABLE 63

COMMON BLOCK CEARV

PROGRAM NAME DEFINITION
FWA FLOATING POINT ARRAY FOR WAIVER DATA (SEE TABLE 41)
IBASE ONTROL VARIABLE FOR CEAR TRADE-OFF RUN (O IF NEW

BASELINE IS TO BE GENERATED; 2 IF "LD BASELINE EXISTS)
ICHG CODE WORD THAT TELLS TYPE OF CHANGE MADE TO PORT DATA

(SEE TABLE 57)
IETOD CONTROL VARIABLE FCR END-OF-DATA FOR CEAR TRADE-OFF RUN
It INTEGER ARRAY FOR WAIVER ANALYSIS DATA -(SEE TABLE 419
NTOC COUNTER OF TRADE-OFF ANALYSLIS CASES
NWA NUMBER OF WAIVER ANALYSIS CARDS

TABLE 64
COMMON BLOCK CHAR
PROGRAM NAME DEFINITION
IABC ARRAY OF ALPHABETIC LETTERS
IDIG ARRAY OF DIGITS
L_?SPEC ARRAY OF EBIDIC SPECIAL CHARACTERS
TABLE 65
COMMON BLOCK DUPE

PROGRAM NAME DEFINITION
TCALL FLAG INDICATING WHAT TYPE OF DATA 15 BEING TESTED I'OR

DUPLICATION:

1 APERTURE

2 ANTENNA

3 FILTEx

4 WIRE CHARACTFRISTIC TABLE

5 BUNDLE

6 BUNDLE POINT

7 PORT
NOMEN ARRAY CONTAINING NOMENCLATURE MATCHING ICALL
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TABLE 66

COMMON BLOCK ERR

PROGRAM NAME DEFINITION

IERR ERROR INDEX (SEE LIST CF ERRORS IN TABLE 160)

NERR COUNT OF ERRORS DURING A RUN

TABLE 67
COMMON BLOCK FFDTA

PROGRAM NAME DEFINITION

DATA/IATA ARRAY CONTAINING ALL INPUT FOR 1 KEYWORD, A SUPERCARD
OF UP TO 5 CARDS

D INDEX OR CARD COLUMN OF END OF KEYWORD IN SUPERCAKRD

10D ARRAY OF LETTERS FORMING AN ID AS DECCDED FROM NUMERIC
INPUT

IIDARY ARRAY OF ALPHA ID'S DECODFD FROM NUMERIC VALVES IN
IPVARY

IpV NUMERIC CODE WORD ASS50CIATED WITH ALPHA ID, IID

IPVARY NUMERIC VALUES ASSOCIATED WITH ALPHA ID'S IN IIDARY

fed INDEX OF FIRST LETTER IN SUPERCARD ARRAY OF AN ALPHA ID
THAT IS TO BE CODED

K2 INDEX OF LAST LETTER IN SUPERCARD ARRAY OF AN ALPHA ID
THAT IS TO BE CODED

NARY AN ALPHA ID THAT IS TO BE CODED NUMBER OF ENTRIES IN

TPVARY

140

TR S bl kN SER

1
L2 OB Wit T il Pk nv:.mwt-navwm‘-wiﬁs
P Y T Rt AT AL D x 1) 5 SRR b VA et~ 0k

LA




w

TR g

g 4 mai

RN

TABLE 68

COMMON BLOCK FLAG

- ey TR D

PROGRAM NAME

DEFINITION

IEXEC

IRUN

1SFLE

ISFRN

ISFRO

KOD

CONTROIL. VARIABLE FOR TASK ON EXEC CARD
= 1 ISP

= 2 SGR

= 3 CEAR

CONTROL VARIABLE FOR CEAR SUB-TASK

= 0 SGR

=1 TG

= 2 WA

= 3 SU

(= 3 SPECTAL CASE IF EXECUTING AN ISP, OLD RUN AND
INPUT FILE IS PIF AND NOT OLD ISF)

CONTROL VARIABLE FOR CREATING NEW ISF FILE
= 0 DO NOT CREATE
« 1 CREATE (DEFAULT)

CONTROL VARIABLE FOR LISTING OLD ISF FILE
= 0 DO NOT LIST (DEFAULT)
= 1 LIST

CONTROL VARIABLE FOR LISTING NEW ISF FILE
= 0 DO NOT LIST
= 1 LIST (DFFAULT)

CONTROL VARIABLE FOR KINDS OF DATA PRESENT FOR A RUN
INDICES = 1, 2, 3 FOR SYSTEM, EQPT, BNDLE DATA
RESPECTIVELY

= 0 NOCT PRESENT

= ] PRESENT
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TABLE 69

COMMON BLOCK FSDTA

PROGRAM NAME DEFINITION

IECFLG SPARE

IPVAL ARRAY OF NUMERIC VALUES ASSIGNED TO ALPHA CODES
ISFLG ISF FILE MODIFICATION FLAG; O—AbD, 1-MOD, 2-DEL
ISVAL ARRAY OF INTEGER SUBPARAMETERS

JDEL17 BUNDLE DATA VALIDITY FLAG

NPARM NUMBER OF PARAMETERS FOR A KEYWORD

NSPARM ARRAY CONTAINTNG NUMBER IN EACH SUBPARAMETER GROUP
NSPGRP NUMBER OF SUBPARAMETER GROUPS

PARAM ARRAY OF FLOATING NUMBER PARAMETERS

SPARM ARRAY OF FLOATING NUMBER SUBPARAMETFRS

X IWW&M&@%’WMMVW%?WHJ”:'rnww:ﬁ AT Stacs kel -
A 7 A . B oo it A I A A o WAV St MANCNS A7 AN B WL NI VAL AR vl
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.
TABLE 70
L) . COMMON BLOCK INDX
PROGRAM NAME DEFINITION
TANT ANTENNA INDEX
IAPR APERTURE INDEX
IDEQ EQUIPMENT ID
IDPRT PORT ID
4 IDSS SUBSYSTEM ID
IEQ EQUIPMENT INDEX
: IFTR FILTER INDEX
E IPRT PORT INDEX
b ISR INDEX FOR SUBSYSTEM
: % IWB INDEX FOR BUNDLE
;:} ; | IWIR INDEX FOR WIRES
;& % | WP INLDEX FOR SAVING WIRE PORT DATA
:“ b NANT ANTENNA COUNTER
i § NAPR APERTURE COUNTER
i 5 NEQ EQUIPMENT COUNTER
’» g NFTR FILTER COUNTER
‘ * NPRT PORTS PER EQPT COUNTER
NERT NUMBER OF PORTS COUNTER
: NSB NUMBER OF SUBSYSTEMS COUNTER
NWB NUMBER OF BUNDLES COUNTER
NWCT WIRE CHARACTERISITCS TABLE ENTRY COUNTER
. NWIR WIRE COUNTER i
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TABLE 71 :
“ - A
COMMUN BLOCK IOUNIT o ;
PROGRAM NAME DEFINTTION 3
?;
INN LOGICAL INPUT UNIT ASSICWMENT FOR CARD INPUT ﬁ
2
T0U LOGICAL GUTPUT UNIT ASSIGNMENT FOR SYSTEM OUTPUT :
IT1 LOGGICAL UNIT FOR PIF FILE
IT2 CONTROL FLAG FOR SUPPLEMENTAL PRINTOUT
IT3 LOGICAL UNIT FOR CARDIN FILE
IT4 LOGICAL UNIT FOR OLD ISF FILE g
ITS NOT USED %
IT6 LOGICAL UNIT FOR NEW ISF FILE i
JOBIS CONTROL FLAG FOR JOB STATUS
0 — NEW JOB, CARD INPUT ONLY
1 - MODIFY JOB, CARD AND ISF FILE INPUT ;
2 - OLD JOB, ISF FILE INPUT ONLY EXCEPT FOR CONTROL CARDS ]
’ : ’“

TABLE 72

COMMON BLOCK IOUWK

PROGRAM NAME DEFINITION ,
IT10 LOGICAL UNIT ASSIGNMENT FOR SOURCE SPECTRA WORK FILE :
IT11 LOGICAL UNIT ASSIGNMENT FOR RECEPTOR SPECTRA WORK FILE

IT12 LOGICAL UNIT ASSIGNMENT FOR SGURCE EQUIPMENT WORK FILE f%
ITi3 LOCICAL UNIT ASCIGNMENT FOR RECEPTOR EQUIPMENT WORK FILE

IT14 LOGGICAL UNIT ASSIGNMENT FOR BUNDLE WORK FILE
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TARLE 73

COMMOUN BLOCK ISF

PROGRAM NAME

DEFINITION

APPRM2
APRM2
BEP2
BPTC2
EPRM2
FHI2
FLO2
FPRM2
FQIBLZ

FRQTBL

TAPM2
TAPPM2
TBEP2
IBPRMZ
IBPTZ
IEPRMZ
IFLT2

IFMAX

IFMIN

IPPRM2

IPTCL

APERTURE FLOATING POINT ARRAY (SEE TABLE 42)

ANTENNA FLOATING POINT ARRAY (SEE TABLE 43)

BUNDLE SEGMENT FLOATING POINT ARRAY (SEE TABLE 54}
BUNDLE NODE POINT FLOATING POINT ARRAY (SEE TABLE 53)
EQUIPMENT FLOATING POINT ARRAY (SEE TABLE 40)

HIGHEST FREQUENCY TC BZ CONSIDERED AS SPECIFIED BY USER
LOWEST FREQUENCY TO BE CONSIDERED AS SPECIFIED BY USER
FILTER FLOATING POINT ARRAY (SEE TABLE 44)

USER SUPPLIED FREQUENCY TABLE

FREQUENCY TABLE GENERATED FROM USER INPUT AND USED FOR
TASK ANALYSIS

ANTENNA INTEGER ARRBAY (SEE TARLE 43)

APERTURE INTEGER ARRAY (o..Z TABLE 42)

BUNDLE SEGMENT INTEGER ARRAY (SEE TABLE 54)
BUNDLE INTEGER ARRAY (SEE TAELE 52)

BUNDLE NODE POINT INTEGER ARRAY (SEE TABLE 53)
EQUIPMENT INTEGER ARRAY (SEF TABLE 46)

FILTER INTEGER ARRAY (SEE TABLE 44)

MAXTIMUM FREQUENCIES FOR 6 PORT TYPES FOR GOURCLE AND
RECEPTOR

MINIMUM FREQUENCIES FOR & PORT TYPES FOR SOURCE AND
RECEPTOR

PORT INTEGER ARRAY (SEE TABLE 47)

PACKED CODE CONTAINING POINT, WIRE AND BUNDLE INDEX
ASSOCIATED WITH EVERY WIRE CONNECTED PORT, AND THE
NUMBER OF GROUNDS (IPTCL IS EQUAL TO IPOINT + (100)*
IWIRE + (10000)* IBUNDLE + (1000000)* NGROUNDS)
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TABLE 73 (Concluded)

PROGRAM NAME DEFINITION

IRO2 RECEPTOR INTEGER ARRAY (SET TABLES 48-51)

1502 SOURCE INTEGER ARRAY (SEE TABLES 48-51)

IWB2 BUNDLE INDEX

IWCT2 WIRE CHARACTERISTIC TABLE INTEGER ARRAY (SEE TABLE 45)

IWPRM2 WIRE INTEGER ARRAY (SEE TABLE 55)

NFQMX MAXIMUM NUMBER OF FREQUENCIES IN SPECTRUM SPECIFIED
BY USER

NFQO2 NUMBER OF FREQUENCIES PER OCTAVE AS SPECIFIED BY USER

NFQU2 NUMBER OF USER SUPPLIED FREQUENCIES (UP TC 90)

NFRQ NUMBER OF FREQUENCIES TO BE USED FOR THE EQUIPMENT AS
OUTPUT BY FTGEN BASED ON USER INPUTS OR DEFAULTS

PPARM2 PORT FLOATI®G POINT ARRAY (SEE TABLE 47)

RPRM2 RECEPTOR FLOATING POINT ARRAY (SEE TABLES 48-51)

SRCE2 SQURCE FLOATING POINT ARRAY (SEE TABLES 48-51)

WCT2 WIRE CHARACTERISTICS TABLE FLOATING PCiNT ARRAY (SEE

TABLE 45)
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TABLE 74

COMMON BLOCK KEYS

PROGRAM NAME DEFINITION

KEY1 " KEYWORDS WHERE n IS THE VALUE ASSIGNED (SEE TABLE 59)

TABLE 75

PROGRAM NAME DEFINITION

KC KC IS A NUMERIC CODE ASSIGNED TO THE KEYWORD OF THE
INPUT CARD. THESE CODES ARE GIVEN IN TABLE 59

TABLE 76

COMMON BLOCK MBUG

PROGRAM NAME : DEFINITION

MBUG FLAG THAT CAUSES IDIPR DEBUG PRINTOUT WHEN SET TO 1 IF IT
IS ACTIVATED BY THE THIRD PARAMETER ON THE OUTPUT CARD
SPECIFIED AS ISP, IDIPR SPECIAL PRINTOUT

TABLE /7

COMMON BLOCK MOD

PROGRAM NAME DET'INITION

IDELnn STORES THE ID OF ALL THE DELETED COMPONENTS (IN NUMERIC
CODES) WHERE nan IS THE KC IDENTIFYING THE COMPONENT
(SEE TABLE 59)

—_— i

MODSPI ARRAY OF MODIFY CODES FOR PORTS OF PIF FILE

MODSPM ARRAY OF MCDIFY CODES FOR PORTS AFTER MERGING OF ISF AND
PIF

MODun MODIFY CODES WHERE nn (S KC, INITIALIZED AT -1. 1IT IS
SET EQUAL TO 0, 1 OR -i, 2 FOR NEW, MOD OR DELETL,
RESPECTIVELY + -1 FOR A HIERARCHY COMPONENT MEANS THE |
DATA OF THE COMPONENT IS NOT MODIFIED BUT A LOWER COMPON-
ENT BELONGING TO IT IS MODIFIED. +1 MZANS MODIFY THE DATA!
ITSELF AND POSSIBLE LOWER MEMBERS BELONGING TO IT. (SEE
TABLE 59 FOR nn VALUES

NDnn COUNTER OF THE NUMBER OF DELETES FOR A KEYWORD, nn. (SEE
TABLE 59 FOR VALUES O nn.




R
fog

] PV —
TABLE 78
:.COMMON BLOCK MSGERR .
PROGRAM NAME DEFINITION
‘M1, M2 . . . | ERROR MESSAGE WHERE n IS EQUAL TO THE VALUE OF LFRR

(SEE TABLE 160, LIST OF ERROR MESSAGES)

TABLE 79

COMMON BLOCK NkCP

PROGRAM NAME

DEFINITION

NKCP NUMBER OF PARAMETERS ASSOCIATED WITH A KEYWORD, IF
NEGATIVF, IT IS THE MINIMUM NUMBER OF PARAMETERS FOR A
KEYWORD WITH A VARIABLF NUMBER
NPSR 'STARTING TOCATION IN ALPHA _ARRAY OF SOURCL/RECEPTOR
- ‘ *PARAMETERS BY SR’ CODE.
TABLL 80
" corMoN BLOCK NLINE
PROGRAM NAME DEFINITION
LINES

LINES PRINTED COUNTER

Ty
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TABLE 81 %
.- i
Y ,-" COMMON BLOCK PID ;3:
 'w‘ FROGRAM NAME DEF INITION N %
9 APARM ANTENNA FLOATING POINT ARRAY (SEE TABLL 43) §
“ APTARM APERTURE FLOATING POINT ARKaY (SEE TABLE 42) ‘§
BEP BUNDLE SEGMENT FLOATIWG POINT ARRAY (SEE TABLE 54) - :%
BPTCO BUNDLE NODE POINT FLOATING FQINT ARRAY (SEE TARBLE 53) ~ %
o&
EFQ ENVIRCNMENTAL FPIFLD LEVEL FREQUENCIES %
EI INSIDE ENVIRONMENT:#L TIELD LEVELS f?
EO OUTSIDE ENVIPONMENTAL FIELD LEVELS %
EPARM EQUIPMENT FLOATING POINT ARRAY (SEE TABLE 46)
FPARM FILTFR FLOATING POINT ARRAY (SEE TABLE 44)
FQTBL : USFR SUPPLIED FREQﬁENCY LIST
IAPM ANTENNA INTEGER ARRAY (SEE TABLE 43)
IAPRM APERTURE INTEGER AXRAY (SEE TABLE 42)
f P IBEP BUNDLE SEGMENT INTEGER ARRAY (SEL TABLE 54)
: E TBPARM BUNDLE INTEGER ARRAY (SEE TABLE 52)
' E IBPTS BUNDLE NODE POINTS INTELGER ARRAY (SEE TABLE 53)
>, £ IEOI ENVIRONMENTAL FIELD LEVEL FLAG
{' g IEPARM EQUIPMENT INTEGER ARRAY (SEE TABLE 46)
f“ _v IFLT FILTER INTEGER ARRAY (SEE TABLE 44)
E IPPARM PORT INTEGER ARRAY (SEE TABLE &47)
i
é IRO RECEPTOR INTEGER ARRAY ¢SEE TABLES 48-51)
1 ! 180 SOURCE INTEGER ARRAY (SEE TABLES 48-51) |
?. IWCT WIRE CHARACTERLSTICS TABRLE INTEGER ARRAY (SEE TABLE 45)
i IWPARM | WIRE INTEGER ARRAY (SEE TABLF 55)
|24
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TABLY 8). (Concluded)

PROGRAM NAME DEFINITION

NEFQ NUMBER FREQUENCIES FOR ENVIRONMENTAL FIELD LEVELS
NFQMAX MAXIMUM NUMBER FREQUENCIES AS SPECIFIED BY THE USER
NFQO NUMBER OF FREQUENCIES PER OCTAVE AS SPECIFIEL BY USER
NFQU NUMBER OF USER SUPPLIED FREQUENCIES

NPORT1 NUMBER OF PORTS AS READ IN ON PIF FILE

PPARM PORT FLOATING POINT ARRAY (SEE TABLE 47)

RPARM RECEPTOR FLOATING POINT ARRAY (SEE TABLES 48-51)

SRCE SOURCE FLOATING POINT ARRAY (SEE TABLES 48-51)

WCT WIRE CHARACTERISTICS TABLE FLOATING POINT ARRAY

(SEE TABLE 45)

TABLE 82

COMMON BLOCK RCDI

PROGRAM NAME

DEFINITION

CAP

DUCT

IBDUN

RESIS

PORT CAPACITANCE, FARADS
PORI INDUCTANCE, HENRYS

BUNDLE IDENTIFICATIONS (IN NUMERIC CODE)

PORT TERMINATION RESISTANCY, OHMS

im%dmmmmmmmnm“w. o
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TABLE .83

COMON BLOCK SPECT

PROGRAM NAME DEFINTION

BWE EFFECTIVE EMISSION BANDWIDTH

BWR EFFECTIVE SUSCEPTIBILITY BANDWIDTH

IFLE INDEX OF LOWEST FREQUENCY OF EMITTER

IF1R INDEX OF LOWEST FREQUENCY OF RECEPTOR

IF2E INDEX OF HIGHEST FREQUENCY OF EMITTER

IF2R INDEX OF HIGHEST FREQUENCY OF RECEPTOR

SPE(I,J) NARROWBAND EMISSION SPECTRUM IFOR I=1, BROADBAND
SPECTRUM FOR I=2

SPR(J) NARROWBAND SUSCEPTIBILITY SPECTRUM

SPRLIM(J) NARROWBAND SUSCEPTIBILITY SPECTRUM LIMIT

RFR1E LOWER LIMIT OF EMITTER REQUIRED FREQUENCY RANGE

RFRIR LOWER LIMIT OF RECEPTOCR REQUIRED FREQUENCY RANGE

RFR2E UPPER LIMIT OF EMITTER REQUIRED FREQUENCY RANGE

R¥R2R UPPER LIMIT OF RECEPTOR REQUIRED FREQUENCY RANGE
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TABLE 84
COMMON BLOCK SPIRO

PROGRAM NAME

DEFINITION

¢ BW
FC
FREQL
FREQ2
GB

GN

IERS

1s(J)

s(I)

ZDB

EFFECTIVE BANDWIDTH OF EMITTER OR RECETFTOR
WORST CASE RF TUNED FREQUENCY

LOW END OF FREQUENCY 1INTERVAL

HIGH END OF FREQUENCY INTERVAL

BROADBAND EMISSION LEVEL

NARROWBAND EMISSION Uk SUSCEPTIBILITY LEVEL
ERROR CODE

INPUT DATA ARRAY EQUAL TO IS02(L,J: OR IRO2(I,J) IN ISF
BLOCK (SEE TABLES 48~51)

INPUT DATA ARRAY EQUAL TO SRCE2(I,J) OR RPRM2(I,J) IN
ISF BLOCK (SEE TABLES 48-51)

IMPEDANCE IN LOGARITHMIC UNITS

TR —
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TABLE 85

COMMON BLOCK STIX

e o e

PROGRAM NAME

DEFINITION

ICAT

IDBNA
IDBND
IDBNM
ISEQA
IDEQD
TDEQM

IENDI

1EQL
1EQ2

NAMF

NBA
NBD
NBM
NEA.
NED

NEM

INITIALLY
MENTS ARE

ARRAYS.

FLAG THAT

INDEX OF

FLAG USED
= 3 PIF

NUMBER OF
NUMBER OF
NUMBER OF
NUMBER OF
NUMBER OF

NUMBER OF

0. USED DURING FILE MERGING. WHEN NEW EQUIP-
ENCOUNTERED ON PIF, ICAT IS SET TO 1 AND THE

NEW EQUIPMENTS ARE ARAD IN AS OLD ISF EQUIPMENT BY
CHANGING UNITS. THIS IS DOWE TO SKIP HAVING TO SWITCH

ICAT = 1 SAYS THE OLD ISF RECORDS BEING READ

ARE REALLY NEW EQUIPMENTS FROM PIF (ALSO USED IN SAME
FASHTON DURING BUNDLE PROCESSING.

IDENTIFICAT.ION OF BUNDLES ADDED. NOT (CURRENTLY USED
IDENTIFICATION OF BUNDLES DELETED

IDENTIFICATION OF BUNDLES MODIFIED. NOT USED
IDENTIFICATION OF EQUIPMENTS ADDED. NOT USED
IDENTIFICATION OF DELETED EQUIPMENT

IDENTIFICATION OF MODIFIED EQUIPMENT. NOT USED

SIGHALS WHEN THE END OF I.S.F. EQUIPMENTS

BUNDLES REACHED

INDEX OF P.I.F. EQUIPMENT AS READ IN FROM P.I.F. FILE

ISF EQUIPMENT AS READ IN FROM I.S.F. FILE

IN REPORT FOR HEADER; = 1 OLD ISF; = 2 NEWISF;

BUNDLES ADDED. NOT USED
BUNDLES DELETED

BUNDLES MODIFIED. NOT USED
EQUIPME&TS ADDED. NOT USED
EQUIPMENTS DE' ETED

LQUIPMENTS MODIFIED. NOT USED
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TABLE 86

COMMON BLOCK SYS2

PROGRAM NAME

DEFINITION

EFQ2
EI12
EO02

IEOI2

IRMRK2

I5YS2
ITITL2

MDL2

NANT2
NAPR2
NEFQ2
NFTR2

NPORT2

NWCTZ2

RMRK2

SYF2

ENVIRONMENTAL FIELD LEVEL FREQUENCIES
INSIDE ENVIRONMENTAI FIELD LEVELS

OUTSIDE ENVIRONMENTAL FIELD LEVELS
ENVIRONMENTAL FIELD LEVEL FLAG

NUMBER OF CHARACTLRS IN REMARK

SYSTEM TYPE CODE; 1 = AIRCRAFT, 2 = GROUND, 3 = SPACE
NUMBER OF CHARACTERS IN TITLE

SYSTEM MODEL CODE (AIR AND SPACECRAIT ONLY) ROUND = 0,
FLAT =1

NUMBER OF ANTENNAS

NUMBER OF APERTURE

NUMBER OF ENVIRONMENTAL FIELD LEVELS

NUMBER OF FILTERS

NUMBER OF PORTS PER EQUIPMENT

NUMBER OF ENTRIES IN WIRE CHARACTFRISTICS TABLE
REMARKS ARRAY

FUSELAGE PARAMETERS (SEE TABLE 56)

GROUND PARAMETERS (SEE TABLE 50)

SYSTEM PARAMETERS (SEE TABLE 26)

WING ROOT AND WINGTIP PARA: "TER (SEE TABLE 29)

TITLE ARRAY
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TABLE 87

COMMON BLOCKX TITLE

PROGRAM NAME DEFINITION

IRMRK COUNTER OF NUMBER OF CHARACTERS IN REMARKS ARRAY
ITITY, COUNTER OF NUMBER OF CHARACTERS IN TITLE ARRAY
KWPREV STORES PREVIOUS KEYWORD IF IT IS AN EQPI OR EUNDLE
RMRK ARRAY CONTAINING REMARKS

TITLE ARRAY OF CHARACTERS FROM TITLE CARD




TABLE 83

COMMON BLOCK XYZ

PROGRAM NAME DEFINITION

ALT ALTITUDE (FEET) FOR GROUND STATION ONLY
ASM ADJUSTMENT SAFETY MARGIN

DUMDUM DUMMY

EMPL EMI MARGLIN PRINT LIMIT

EPSR RELATIVE PERMITTIVITY

FI'I HIGHEST FREQUENCY TO BE USED AT USER REQUEST
FLO LOWEST FREQUENCY TO BE USED AT USER REQUEST
RSN CONICAL NOSE LIMIT (INCH)

ISYSTP SYSTEM TYPE CODE; 1=AIR, 2=GROUND, 3=SPACE
MDL MODEL CODE; O=ROUND, l=FLAT

RADIUS NOT USED

RHOC CORE RADIUS

RHOF FUSELAGE RADIUS

SIGMA CONDUCTIVITY (GROUND STATION)

SLAT LATITUDE

SLON LONGITUDE

THETA 1,OT USED

WLBOT WATER LINE OF BOTTOM

WLC WATER LINE OF CENTROID

WRAFS FUSELAGE STATION OF AFT EDGE OF WING ROOT
WRBL BUTT LINE OF WING ROOT

WRFFS FUSELAGE STATION OF FORWARD EDGE OF WING ROOT
WRWL WATER LINE OF WING ROOT




eI Y
Aodatan

—rames

TABLE 88 (Concluded)

PROGRAM NAME

- DEFINITION

WTAFS

WIBL

FUSELAGE STATION OF AFT EDGE OF WING TIP
BUTT LINE OF WING TIP o
FUSELAGE STATION OF FORWARD EDGE OF WING TIP

WATER LINE OF WING TIP
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5.3 TART SUBROUTINES

This section describes all the rubroutines that make up the Task Analy-
sis Routine. The descriptions inc¢lude calling arguments, common: blocks used
and defintiions of all internzl variables,

The subrovtines are grouped into four functiomal blocks: Task Routines,
Analysis and Spectrum Adjust Routines, Coupling Routines, and Wrapup Routines.
A hierarchy diagram indicatiag the levels and calling relationships is given
in Figure 5.

I. Task Routines

1. TART
2. CEAR
3. SGR

II. Analysis and Spectrum Adjust Routines

4. RCPTRD 11. TEMPNT
5. EMIRD 12. HEADER
6. EMCASA 13. WASSR
7. BWFCTR 14. SLINT
8. TORS 15. FQTINT
9. EMINTS 16. PARFAD
10. PEMPNT 17. SYSDR

III. Coupling Routineg

TR

T

ST

hd

Y1
s
E:
i
ke
b
ps
W
)
=
3t
1.
2
'E3
I
B
b
&

18. COUPLE

19. ACTFER (antenna coupled routines)
20. AIRCFT 25. GNDPRP
21. WINGSH 26. FTW
22. CYLMDL 27. DCYL
23. VEHSET 28, DSL
24%. GAIN 29, CSH

30. WIWIFR (wire-to-wire routines)
31. SHFAC 39. CMPLXO
32. DCRES 40, CMPLX1
33. ACOSH 41. CMPLX2
34, CUPIND 42, CMPLX3
35. WSIND 43, CUPDUC
36. SHRES L4, CAPEND
37. WSCAP 45, IWTP
38. CUPCAF 46, NTYP

47. CTCTFR (case-to-case routiae)
48. FILIER (filter routine)
49. ENVIEN {environmental field routine)

50. INTERP
51. SIDE
52. LOAD
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0 IV. Wrapup Routines

53. WRAPUP
54. WFREAD

3 55. ASPNT

56. ALPH

- 57. ISFRIT \

- 58. FISRCH 3
{
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5.3.1 Name: TART
DESCRIPTION

TART is the main program for the Task Analysis Section of IEMCAP,
It calls all subroutines and directs the overall job flow.

DATA REQUIREMENTS

ARGUMENTS: none

COMMON BLOCKS:
IOUNIT, IQUWK,- IOUSCF, FLAG, ERK, PRTWRK, ISFE, ISFR, ATAWRK, TITLE,
§Ys2, XYZ, ISF, CEARV, RCDI, INDX

TABLE 89

TART VARTABLES

et e e —————————— = S et .
B o ke A > CRRE N At -

PROGRAM NAME ’ DEFINITION
I GENERAL INDEX
IC GENERAL INDEX
ICHCD HOLDING VARIABLE FOR ICHG
IDCD DECODED ID'S
IRUN1 1RUN + 1
3 ISYS ARRAY CONTAINING SYSTEM TYPE NAMES FOR OUTPUT
J GENERAL INDEX
A NP NO. OF PORTS
;: 5 TAD ARRAY CONTAINING TASK ANALYSIS NAMES FOR OUTPUT N ‘;




5.3.2 Name: CEAR
DESCRIPTION

The Comparative EMI Analysis Routine (CEAR) is the main driver for all
analysis tasks except EMC specification generation. It controls the
working file read routines (EMTRD and RCPTRD), the transfer function model : A
L routines (via COUPLE), EMI margin routine., and the Baseline Transfer File "
i' o (BTF) to perform EMC survey, trade-off, and specification waiver analyses.
' j It also provides a link from the executive to the Specification Generation
: Routine (SGR) for use in overlaying the program.

Rair

! CEAR is divided into two basic sections. The first is for analyses
i using the transfer function routines; and the second, for analyses which
‘ do not use the transfer function routines. The first section is used for
! the EMC survey and trade-off baseline system analyses as well as the
% generation of the BTF. This section is also used for trade-off comparative .
; : analyses of the modified system when the modifications require use of the
. ) translfer models, such as changes in antemna locations, wire routing, and
< : box locations or 1f new ports have been added. The second section of CEAR
' is used for specification waiver analysis and for trade—off comparative
analyses when changes are to spectra only. ) 1

P TR VR VP N AT

DATA REQUIREMENTS

ARGUMENTS: none

COMMON BLOCKS : v

IOUNIT, IOUWK, IOUSCF, FLAG, ERR, PRTWRK, ISFE, ISFR, TITLE, SYS2, XYz, : '

. CEARV, ISF, WMCASC, EMBSLN

TABLE 90
o CEAR VARIABLES :
; PROGRAM NAME DEFINITION 1 ;
ANYL ARRAY CONTAINING LABELS USED FOR CEAR TITLE PAGE ;
EM FMI MARGIN (dB) ;
EMMXB BASELINE MAXIMUM EMI MARGIN (dB) -
i FMATCH LOGICAL VARIABLE = TRUE IF MATCH EXISTS BETWEEN BTF
! AND WORKING FILES FOR EMTR PORT -
o I GENERAL INDEX 3

;
162 )i
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R . TABLE 90 (Continued)
: i £V PROGRAM NAME DEFINITION
Lo ' IANYL " | ANALYSIS INDEX
: IANYL = 1 BASELINE SYSTEM OR SURVEY
= 2 MODIFIED SYSTEM WITH PATH CHANGES
| = 3 MODIFIED SYSTEM WITH SPECTRA CHANGES ONLY
'1
o]
- = 4 SPECIFICATION WAIVER ANALYSIS
H 1B BANDWIDTH INDEX (1L = NB, 2 = DB)
ICH VALUE OF ICHG FOR SPECIFIC PORT
ICHCY CONVERSION ARRAY BETWEEN GENEKAL PORT CHANGE CODE
. AND CEAR CHANCE CATEGORY CODE
B ICHGEL HOLDING VARTABLE FOR ICHGE
; LFQEF EMIR EQPT INDEX FROM BIF
F' E 1EQEP EMTR EQPT INDEX OF PREVIOUSLY READ PORT FROM BTF
[SR b
[
¢ b 1EQES EMTR EGPT INDEX FROM EMTR SPECT FILE (UESF)
tB
o IEQRY RCPT EQPT TNDEX OF PREVIOUSLY RZAD PCRT FROM BTF
‘ § 1EQRS RCPT EQPT INDEX FROM RCPT SPECTRUM VILE (URSF)
I E IFRC FREQUENCY INDEX
E INCALL INCALL = O FIRST CALL TO CEAR, OvHERWISE = 1
| E INP CALLING ARG TO WASSR FOR NEW PAGE
5
§ IPATHM PATH CODE OF MODIFIED PORT PATR
C
j ; IPRNT PRINT INDEX FOR PEMPNT A<: TEMPNT AKGS
: IPRTEF EMTR POKi INDEX FROM BTF
IPPTES EMTR PORT INDEX FROM UESF
1PETRP RCPT PORT INDEX PREVIOUSLY READ FROM BTEF
IFRTRS RCPT PORT INDLEX FROM URSY
: J GENERAL INDEX
163
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TABLE 90 (Concluded)

PROGRAM NAME |

DEFINITION

LADPRT

LBASLN

LEBCE

LNBCE

RSIG

RSIGEF

RSIGM

RSIGTL

LOGICAL = TRUE IF EITHER PORT IN MODIFIED SYST HAS
BEEN ADDED

LOGICAL = TRUE IF BASELINE SYSTEM OR SURVEY

LOGICAL = TRUE IF END OF BASELINE COUPLED EMTRS TO
SELECTED RCPTR HAS BEEN READ ON BTF

LOGICAL = TRUE IF NO BASELINE COQUPLED EMIRS TO
SELECTED RCPT ARE FOUND ON BTF

NO. OF EMTRS IN MOD SYSTEM COUPLED TO SELECTED RCPT
LOGICAL = TRUE FOR NO SUPPLEMENTAL PRINTOUT

LOGICAL = TRUE FOR SUPPLEMENTAL PRINTOUT

RECEIVED SIGNAL AT RCPT (dB)({

RECEIVED SIGNAL FROM ENVIRONMENTAL rIELD

MAX RECEIVED SIGNAL IN RCPT FREQ INTERVALS

HOLDING VARIABLE FOR RSIGT({IFRQ) .

lo4
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5.3.3 Name: SGR
DESCRIPTION

The Specification Generation Routine (SGR) is the main driver for gen-
erating EMC emission and susceptibility specification limits. It is at the
same heirachical level in the program as CEAR in that it directs the working
file read reoutines, the transfer fupnction model routines, and the EMT margiu
routines for specification generation. It also generates a Baseline Transfer
File (BTF) for use by CEAR.

AN

The routine first selects a receptor port and cycles through the emitters.
When an emitter is encountered with a coupling path to the selected receptor,
the transfer ratio is computed (via COUPLE). EMCASA is then called to compute
the received signal and to adjust the nonrequired portions of the emitter
spectra causing interference to a compatible level or to the user-specified
adjustment limit. When all emitters have been examined and adjusted relative
to the selected receptor, the next receptor is selected, and the process is
repeated.

When all emitters have been adjusted with respect to all receptors, the
first receptor is again selected. The total received signal from all emitters
coupled to it is computed using the final emitter spectra. This tntal signal
includes the effects of the environmental field. if present. The EMI margins
are computed to the total signal, and where EMI is preseunt, the receptor sus-
ceptibility is adjiusted to a compatible level or to its limit. The routine
then cycles through all the emitters coupled to the selected receptor, com-—
puting the EMI margins between adjusted emitter and adjusted receptor spectra.
The transfer and EMI margin data are written onto the BTF, and if the maximum
3 & margin exceeds the user-specified print 1limit, the case is printed as unre-
solved interference. The next receptor is then selected, and the process is
repeated until all receptors have been adjusted and analyzed.

T T T T
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DATA REQUIREMENTS

o

ARGUMENTS: - =

COMMON BLOCKS:

IOUNIT, TOUWK, IOUSCF, ERR, PRTWRK, ISFE, ISFR, ATAWRK, TITLE, SYS2, XVZ,
ISF, EMCASC
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TABLE 91

SGR VARIABLES

PROGRAM NAME | SYMBOL DEFINITION

ADJ1 A ADJUSTMENT AMOUNT (dB)

BLANK BLANK CHARACTER

EM M EMI MARGIN (dB)

EMADJ LOGICAL = TRUE IF SUPPLEMENTAL PRINTOUT
REQUESTED

FURL LOWER INTERVAL BOUNDARY FREQUENCY FOR
SELECTED TABLE FREY

FQRU UPPER INTERVAL BOUNDARY FREQUENCY FOR
SELECTED TABLE FREQ

I GENERAL INDEX

IB GENERAL INDEX

ICE COUPLED EMTR INDEX

IEQEF EMTR EQPT INDEX FROM UNADJ EMTR SPECT
¥ILE (UESF)

IEQEP EMTR EQPT INDEX PREVIOUSLY READ FROM
UESE

IEQEP1 EMTR EQPT INDEX PREVIOUSLY WRITTEN 7O BIF

LEQRP RCPT EQPT TNDEX PREVIOUSLY READ FROM
SCRATCH TRANSFER FILE (SCHTR)

TFRQ FREQ INDEX

IPRTEF RCPT PO " INDEX PREVIOUSLY READ FROM SCHTR

LSCRY SCRATCH FILE LOGiCAL UNLT INDEX

3 GENERAL INDEX

LINE PRINTOUT LINE COUNTER

LP

MAX QUTPUT LINES PER PAGL

o e S O

I SETUN Y SIS0 { LA (900K W1 1
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TABLE 91 (Concluded)
PROGRAM NAME SYMBOL DEFINITION
NCE ARRAY CONTAINING NUMBER OF COUPLED EMTRS
FOR EACH RCPT
BEQD CHARACTERS "REQD"
RFR CHARACTER OUTPUT VARIABLE
RSIG R RECEIVED SIUMAL 1.EVEL (dB)
RSIGEF RECEIVED SIGNAL FROM ENVIRONMENTAL FIFLD
SLIMR RCPT RATIO OF SPECTRUM TO ANDJUST LIMIT dB
SPRT MINIMUOM OF RCPY SPECT LLVEL OR ADJUST
LIMIT (dB)
SUsP

LOGICAL = TRUE IF UNAODJUSTED SPECTRUM
OUTPUT NOT DESIRED
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: . .
5,3.4 Name: RCPTRD )
%
.
DESCRIPTION
RCPTRD reads the receptor equipment and spectrum working files for
CEAR and SGR. Upon entry, the spectrum is read for the selected receptor
from the Unadjusted Receptor Spectrum File. If the selected receptor
equipment is different from the previous pass, the equipment data arrays
are read from the Receptor Equipment Data File. The parameters for the
selected port are then extracted from the equipment data arrays. If, on
the previocus pass, the last receptor port had been read, the equipment
index is set to zero; and all receptor working files are rewound.
: DATA REQUIREMENTS
ARGUMENTS: nonme
COMMON BLOCKS:
IOUNIT, IOUWK, IOUSCF, FLAG, ERR, PRTWRK, ISFE, ISKFR, CEARV, ISF
“ TABLE 92
RCPTRC VARIABLES
PROGRAM NAME DEFINITION E
I GENERAL INDEX
ICHCV CONVERSION ARRAY BETWEEN GENERAL PORT CHANGE CODE
(ICHG) AND CEAR CHANGE CATEGORY CODE
IEND INDEX OF END OF RPRM ARRAY
IEP EQPT PRINTOUT INDEX (=C FOR NC OUTPUT)
I
L IEQRY PREVIOUSLY READ RECEPTOR EQPT INDEXK
I‘j‘:. Ip GENERAL INDEX
[
[ ISR SOURCE/RECEPTOR CODE (SEE IR02)
.
b K GENERAL INDEX

NFRQR NO. OF FREQS IN RCPT FREQ TABLE

NSP NO. OF SUBPARAMETERS FOR COMPUTATION QOF I1IEND
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5.3.5 Name: EMTIRD

DESCRIPTION

EMTRD reads the emitter equipment and spectrum working files for CEAR and
SGR. Upon entry, the next emitter port is selected, and its spectra are read o
from the Unadjusted Emitter Spectrum File (UESF). 1If the equipment of the
selected emitter port is different from that of the previous pass through j
EMTRD, the parameter arrays are read from the Emitter Equipment Data File.
At this point, a test is made to see if the emitter and receptor ports cur-
rently selected are in the same equipment and hence presumed compatible. If
they are in different equipments, the working parameters for the selected L
emitter are placed in common and the routine returns to the calling routine. : j
If they are in the same equipment, the next emitter is selected, and the '
process repeated. If, on the previous pass, the datra for the last emitter
port had been read, the emitter equipment index is set to zero to flag this.
All emitter working files are then rewound. If the routine was called by SGR,
the file logical unit indices of the emitter adjusted and unadjusted spectrum
files are swapped.

T

DATA REQUIREMENTS

ARGUMENTS: nomne

COMMON BLOCKS:

IOUNIT, IOUWK, IOUSCF, FLAG, ERR, PRTWRK, ISFR, CFEARV, ISF

TR P
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TABLE 93

EMTRD VARIABLES

PROGRAM NAME DEFINITION

I GENERAL INDEX

ICHCY CONVERSION ARRAY BETWEEN GENERAL PORT CHANGE CODE
(ICHG) AND CEAR CHANGE CATEGORY CODE

IEND INDEX OF END OF SRCE ARRAY (LESS HARMONICS)

IEND2 INDEX OF END OF SRC: ARRAY INCLUDING HARMONICS

1EQEF EMIR EQPT INDEX FROM PREVIOUS PASS

IP GENERAL INDEX

is INDEX OF START OF HARMONIGS IN SRCE

J GENERAL INDEX

NR NG, OF EARMONICS

NS NO. OF SUBPARAMETERS

NSP1

NO. OF SUBPARAMETERS

-
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5.3.6 Name: EMCASA

DESCRIPTION

EMCASA, the Emitter Margin Calculation and Spectrum Adjustment
Routine, i1s called by SGR and CEAR, It computes the received signal and
EMI margins between an emiiter-receptor port pair at ali frequencies common
to the two ports. The routine also performs the emitter spectrum adjust-~
ment for SGR. See the detailed flowcharts for further details of routine
operation,

DATA REQUIREMENTS

ARGUMENTS :
IADJ - adjustment index
= 1 compute EMI margins and adjust emitter spectra
= 2 compute margins only
COMMON BLOCKS:
IOUNIT, IOUWK, IOUSCF, ERR, PRIWRK, ISFE, ISFR, CEARV, ISF, XYZ, EMCASC
TABLE 94

EMCASA VARIABLES

PROGRAM NAME SYMBOL DEFLNITION
—
ADJ ADJUSTMENT AMOUNT (dB)
ADJB AB ADJUSTMENT AMOUNT -~ BROAD BAND (BB)
ADJN AN ADJUSTMENT AMOUNT ~ NARROW BAND (N3)
BWFBS B(frB) BANDWIDTH FACTOR AT frB (dB)
BWFS B(fes) BANDWIDTH FACTOR AT fes (dB)
DBS TEMPORARY HOLDING VARIABLE
DPB TEMPORARY HOL:ING VARIABLE
EMB MSB EMI MARGIN - BB
EMN MSN EMI MARGIN - NB
FQEP ) fep ] PR%YIOUS EMIR SEARCH FREQ_ﬁi~
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TABLE 94 (Cor inued) :
) ;
PROGRAM NAME | SYMBOL DEFINITION ; i
FQEPDB ' £ IN dB
ep ,i
FQEPL LOWER INTERVAL BOUNDARY FREQ OF fep j
FQETU UPPER INTERVAL BOUNDARY FREQ OF f, : ‘
FQES fag EMTR SEARCH FREQ :
FQESDB foq IN dB |
FQESL LOWER INTERVAL BOUNDARY FREQ OF f,_ 4
#
FQESU UPPER INTERVAL BOUNDARY FREQ OF £, : y
FQRBL LOWER INTERVAL BOUNDARY FREQ OF £, : 1
FQRBS f.5 RCPT BACK-SEARCH FREQ . $
FQRBSD fop IN d3 . }
FQRBU UPPER INTERVAL BOUNDARY FREQ OF f . j *
FQRP frp PREVIOUS RCPT SEARCH FREQ .
FQRPDB frp IN dB 1
FQRS frg RCPT SEARCH FREQ ;
FQRSDL £ IN dB ,’
FQRTRM HIGHEST COMMON RCPT TAFLE FREQ
I GENERAL INDEX !
T 1BND BAND INDEX: 1 = NB, 2 = BB
F IFQEP INDEX OF £, IN EMTR FREQ TABLE !
IFQES INDEX OF f__ : i
\_ IFQRBS INDEX OF £ .3 IN RCPT FREQ TABLE
lf IFQRP INDEX OF £,
IFQRS INDEX OF f
f:
; LIADJ LOGICAL = TRUE IF EMIR SFECTRUM ADJUST
i REQUIRED ,
172
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TABLE 94 (Continued) o
PROGRAM NAME | SYMBOL DEFINITION
LRFRP LOGICAL = TRUE IF £ IN EMTR REQD FREQ
RANGE €p
LRFKS LOGICAL = TRUE IF £, IN EMIR REQD FREQ
RANGE §
RSENS Sy RECEPTOR SENSITIVITY AT f f;ﬂ
RSIGB Ry RECZIVED SIGNAL - NB ‘
RSIGN Ry RECEIVED SIGNAL - BB .
i
SPEBS Py EMTR SPECTRUM LEVEL AT £, UNDER ANALYSIS ,
SPEBSB BN EMTR SPECTRUM LEVEL AT £, - BB gjf
SPEBSN Pon EMTR SPECTRUM LEVEL AT £, - NB i 8
SPELP L EMIR SPECT ADJUST LIMIT AT £, UNGER 19
P ANALYSIS .
SPELPB Log EMIR SPECT ADJUST LIMIT AT fe,, - BB .
SPELPN Loy EMTR SPECT ADJUST LIMIT AT f,, - NB
SPELS L, EMTR SPECT ADJUST LIMIT AT f.q UNDER ﬁ:
ANALYSIS : i
i
SPELSB Lok EMIR SPECT ADJUST LIMIT AT foq - BB
SPELSN L EMTR SPECT ADJUST LIMIT AT feg - NB
SPEP P, EMIR SPECT LEVEL AT fo, UNDER ANALYSIS
S SPEPB Pop EMTR SPECT LEVEL AT fop - BB
oy SPEPN P EMTR SPECT LEVEL AT fep -- NB
_~ pN P
4 SPEPT P IEST VALUE OF P
! SPES P_ EMIR SPECT LEVEL AT f  UNDER ANALYSIS
. 4 es
SPESB P EMTR SPECT LEVEL AT f - BB
sB cs
. SPESN P EMTR. SPECT LEVEL AT f.. - NB
. sN es
¥ SPEST P, TEST VALUE OF P_
L ¢ ,
l
}- M
i 173




. e KD Sdelh viny od SO Naam o
SRR R S R S i o A o T faid i
] e angnel

TABLE 94 (Concluded)

< J
PROGRAM NAME | SYMBOL DEF INITION :

SPETST Pr ROTATION TEST LEVEL

SPRP S RCPT SUSC LEVEL AT frp

SPRS S, RCPT SUSC LEVEL AT f,_

TRFS T(fq,) TRANSFER RATIO AT f
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5.3.7 Name: BWFCIR
] DESCRIPTION

- This subroutine computes the bandwidth factor in dB for broadband

= signals., This factor represents the maximum power of the signal entering
the receptor passband at the frequency of interest. 1In the receptor
required frequency range, the channel bandwidth of the receptor is used.
Outside this range, a standard bandwidth representing the minimum test
instrument bandwidth 1s used.

DATA REQUIREMENTS

ARGUMENTS: none

COMMON BLOCKS: N

PRTWRK F-
TABLE 95 x
BWFCTR VARIABLES
PROGRAM DEFINITION
(- LRFRE LOGICAL = TRUE IF IN EMTR REQD FREQ RANGE :
LRFRR LOGICAL = TRUE IF IN RCPT REQD FREQ RANGE
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5.3.8 Name: TGRS

DESCRIPTION

TORS computes the total received signal into the receptors from all
emitters, and it computes the integrated EMI margin. It is called by CEAR
and SGR after EMI margins have been computed for a port pair, A receptor
frequency table is selected, and its boundary interval frequenciles are deter-
mined. The received signal acrays, computed in EMCASA, are scanned at each
emitter frequency within the interval including the received signal at the
selected receptor frequency. The maximum of these is determined, converted
to normalized power, and added to the total signal array. This process is
repeated for all receptor frequencles common to the emitter frequency range.

During this scanning, EMINTIS is called to compute the integrated EMI
margin between the frequencies being scanned., The broadband and narrow-
band components are added together and summed over the frequency range
common tc¢ the two ports.

DATA REQUIREMENTS

ARGUMENTS ¢
ICALL = 1 compuie IMI margins at rcpt freqs

i = 2 use stored EMI margins at rcpt freqgu
COMMON BLOCKS:

IOUNIT, PRTWRK, EMCASC, TSFE, ISFR

176
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- TABLE 96
3 .
o TORw VARIABLES
I .
P h " - .
e PROGRIM NAMY SYMBOL, DEFINITION
SNk ; L_.. - o ——
T BWFE 1 BANDWIDTH FACTOR OF EMTR T
&
J“"'i BWFD BANDWIDTH FACTOR OF RCPT
e & ! EINTB ' INTEGRATED MARGIN BROAD BAND COMPON
. J /RATY0)
o & i BTN INTEGKATED MARGIN NARROW BAND COMPONENT
T % . (RAT.N)
N i )
o Fl{BJ | BB EMI MARGIN AT £
AWl g ] es
b % , EMBR BB EMI MARGIN AT £
o | :
i g EMINPD KNP IN dB
¥ { EMNE NB EMI MARGIN AT f .
T} EMNR NB EMI MARGIN AT f .
F FQEP - PREVIOUS EMTR SEARCH FREQ
W ¥ P
5 % FQEPDB fop TN dB

FQES f EMTR SEARCH FREQ

P

T GNENIT £, IN dB
FQPL LUWEER INTERVAL BOUNDAn? C7 f

s i

FoR. L l RCPT SEARCH FREQ

FQLA A HIGHEST COMMON RCPT FREQ UPPER BOUNDARY ¥FREQ




TABLE 96 (Concluded)

PROGRAM NAME | SYMBOL DETINITION
; ¥QRU UPPER INTERVAL BOUNDARY OF £ __
- FQTRMC HIGHEST COMMON RCPT FREQ FROM TABLE
Fl LOWER INTEGRATING FREQ. USED TO INITIALIZE
: INTEGRAL
;‘ IFQES INDEX OF f__
IFQRS INDEX OF f
IGT CONTROL INDEX
LCALL LOGICAL = TRUE IF ICALL = 2
NSP LOGICAL =~ TRUE FOR PRINTOUT OF SUMMATION
RSG SUM OF BROADBAND AND NARROWBAND SIGNALS j
(NORMALIZID POWEK) ;
RSGBMX MAXIMUM VALUE BB ROVD SIG IN FREQ INTERVAL :
) : RSGDB RSG IN dB
| RSGNHK MAXIMUM VALUE NB RCVD SIG IN FREQ INiECVAL
RSGSB BB RECEIVED SIGNAL AT £,
RSGSN NB RECETVED SIGNAL AT £,
RSTGB BB Ri  <ED SIGNAL AT f,_
RSTGM MAX RECEIVED SIGNAL IN INTERVAL (ARRAY)
RSIGN NB RECEIVED SIGNAL AT f,
SPEB BB EMTR SPECTRUM LEVEL
SPEN NB EMTR SPECTRUM LEVEL,
SETPB BB EMTR SPECTRUM ;.EVEL AT fg,
SPEPN NB EMIR SPECTRUM LEVEL AT f,
SPESH BB EMTR SPECTRUM LEVEL AT fog
| sea M ENTR SPECTRUM LEVEL AY f_
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5.3.9 Name: EMINTS

DESCRIPTION

EMINTS computes the btroadband and narrowband components of the
integraied EMI margin between two scan frequencles supplied by TORS, the
calling routine. For the initial pass through EMINTS, the parameters at
the scan frequency are converted from dB to uumeric ratins and stored.
During subsequeunt passes, the broadband integral and the narrowband
summation are computed, I1n numeric ratio form, and the routine returas to
TORS,

The broadband component is computed assuming a log~linear cuxve
between points. The integral expression of this curve is evaluated.
Where the slope 1s too steep (exponent greater than + 25),

a gtralght-line integration (trapezoidal rule) is used.

The narrowband signal 1s assumed to consist of delta~functians spaced
on¢: per bandwildth between the two scan frequencies. Their amplitudes are
assuned to vary linearly over this range. The integral is therefore a
sunmation which is evaluated by EMINTS.

DATA REQUIREMENTS

ARGUMENTS :

EMN2

1

narrowbsnd EMI margin at F2
EMB2 - broadband EMI margin at F2
Fl - lower integrating freq limit
F2 - upper integrating freq limit
F2DPB - £2 in dB

BWF2 -~ bandwidth factor at F2 in dB/M4z

G12N narrowband integrated EM component returned

G12B - broadband integrated EM cemponent returned

COMMON BLOCKS: ncne
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TABLE 97

EMINTS VARIABLES

PROGRAM NAME

DEFINITION
A EXPONENT OF LOG-LINEAR CURVE
AM RATIO OF BANDWIDTH-TO-INTERVAL
APL A PLUS 1
BWFHZ2 BANDWIDTH FACTOR IN dB/Hz AT F2
BWFN BWFHZ2 IN HERTZ
. EMBL BE EMI MARGIN AT F1 IN dB
i, EMBLN EMBL AS RATIO (NUMERIC)
" EMB2N EMB2 AS RATIO
g EMNL NB EMI MARGIN AT F1 IN dB
. EMN FINU AS RATTO
i | EMN2N EMN2 AS RATIO
F1DB F1 IN dB
. T.SEMLE LOGICAL = TRUE IF EMBl GREATER THAN ~90U dB
i LSIMZR LOGICAL = TRUE IF EMB2 GREATER THAN 900 dB
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5.3.10 Name: PEMPNT

DESCRIPTION

This subroutine prints all EMI margin outputs for emitter/receptor pairs
for CEAR and SGR. Margins at both emitter and receptor table frequencies are
printed in a single table, sorted by ascending frequency. To identify the
table from which a given frequency was takca, "EMIR" or "RCPT" is printed next
to the frequency. Also, the vnutine suppresses breadband and narrvowband cut-
puts dat a given frequency where the EMI mergin is below -900 dB. (This is not
to be confused with the user-susplied printout limit IMPL.) For the SGR

emitter adjustment outpuf, the routine computes and yrints EMI margins to the
adjusted emitter spectrum.

DATA REQUIREMENTS

ARGUMENTS:

IPRNT = 1 CEAR ~ haseline system

2 CEAR - added port(s)

3 CFAR - no path in baseline system

4 CEAR ~ comparative EdI summary

5 CEAR - n» s2ath in madification system

o~

YCR -~ wiresolved interference
7 ™ =~ adjusted emitter spectya
COMMON BLOCKS:

TOUNIT, PRTWRK, CEARV, EMCASC, LrBSLN
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TABLE 98
PEMPNT VARIABLES :
<A
PROGRAM WAME | SYMBOL DEFINITION
. \ AEPNT LOGICAL = TRUE IF IPRNI=7
!‘:;. ' 7.' l
o j BLANK ALPHA = ALL BLANKS
' CMPHT LOGICAL = TRUE IF IPNT=4
DIFF CHANGE IN INTEGRATED EMI MARGL:
LMB Bk EMI MARGIN
D DI¥FERENCE BETWEEN MODIFIED AND BASELINE
! FMI MARGINS
G EMN NB EMI MARGIN
K. t{ EMIR ALPHA = "EMTR"
B i
e FQEP £ PREVIOUS ENTR SEARCH FREQ
i " ep
" FQEPDB f,, IN DB
4 FQEPL LOWER FREQ INTERVAL BOUNDARY FOR £, o
.- FREPU UPPER FREQ INTERVAL BOUNDARY FOR £
v FQES fog EMIT. SEARCH TRYEQ
3
A FQESDE £, IN DB !
FORL LOWER FRLQ INTERVAL BOUNDARY FOR f__
L FQRS L RCET SEARCH TREQ
il ‘ © .
X
il FQRODB £ IN DB
I 1 e
|:\ I |
! FQVRM HIGHEST COMMON FREQ IN RCPT TABLE
b FQRU UPPER TREQ INTERVAL BOUNDARY WOR f .
- |
h 16T VLOW CONTROL VARLABLL
v b GENERAL 10X
s 1CTD CONTINUAYION CODE (=l FIRST PACE; =2
- CONTINUED PAGE)
L : 1
i I3ORP INDEX OF L,




.

R TABLE 98 (Concluded)
-3 PROGRAM NAME | SYMBOL DEFINITION ;
¥ LFQES INDEX OF £_ A
£ 5 1
E LFQRS INDEX OF f H
p rs :
i INT ALPHA = "I" :
! INTR ALPHA = "I" OR BLANK ;
: LINE LINE COUNTER 3
j LP MAX LINES PER PAGE K
; 3
] 3
¢ NALPNT LOGICAL = TRUE IF IPRNT # 7 -4
g % RCPT ALPHA = "RCPT" -
- ﬁ RFRE ALPHA = "REQD" I¥ IN LMIR REQD FREQ RANGL, ‘@1
RUN: ELSE = BLANK P
iz
¥
t
\ I
i
)

‘ RFRR ALPHA = "REQD" IF IN RCPT REQD FREQ RANGE, o
3 ELSE = BLANK P
RQ ALPHA = "REQD" é{

RSIGB BB RECEIVED SIGNAL l?

RSIGN NB RECEIVED SIGNAL h}

| SGBB LOGICAL = TRUE TIF BB EMI MARGIN EXCHEDS ~900 DI %,
3;“ A SCNB LOGICAL = TRUE TF NB EMI MARGIN EXCEEDS 2o DR 3:
: | i SLIN RATIO OF EMLR SPECTRUM TO ADJUST LIMIT (1.} | i‘
;b ; SLIMR FATIO OF RCPT SPECTRUM TO ADJUST LIMIT (DB) i ﬁ?
|?  SPLB INTERCOLATED EMITTER BB SPECTRUM LEVEL &1 ¢ | é;
%f SPEN INTERPOLATED EMUTTER NB SPECTRUM LEVEL AT 1 ?
3
%l; SPEPR EMTR BB SPECTR.M LEVEL AT ﬂep f
SPEPN EMIR NB SPiCIRUM LEVEL AT £, o

SPESB EMIR BB SPECTRUM LEVEL AT £ ,
n {

SPUSN EMIR NB SPECTRUM LEVEL AT f |

UPRNT LOGICAL = TRUE T FPRNT-6 % 2
bt e e RPN P e — - — !
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5.3.11 Name: TEMPNT

DESCRIPTION

This subroutine prints EMI margins from the total recceived signal
receptor port for GEAR and SGR.

DATA REQUIREMENTS

ARGUMENTS:
iPRNT = 1
2

3

4

baseline system
added port(s)
no path in baseline system

comparative EMI summary
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COMMON BTOCKS:

LOUNIT, EMBSLN, EMCASAC,

PRTWRK

TABLE 99

TEMPNT VARIABLLS

to
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PROGRAM NAME SYMBUL DEFINLLION
“—“;;&;”” ALPHA = ALL BLANKS
MDD DIFPFERENCE TN MODIVIED AND BASLELINE EMT MARGINS
FQRI. LOWER VFREQ TNTERVAL BOUNDARY FOR ¥
YQRU UPPER LREQ LNTERVAL BOUNDARY FOR I
FRIZQ ¥ FoRG OF PNMTEREST
ICTD COWY't AT LC T CODE (=1 FIRST PAGE; =2
CONT LML PAGE)
LFRQ INUE® O W
1LINE LINE ¢ "INLER
LP MAX LINES VMR PACH
RFR ALPHA "R OTF W IN RO REOD FREG RANGE,
ELSE = BLANK
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DESCRIPTION

DATA REQUIREMENTS

ARGUMENTS :

COMMON BLOCKS:

IOUNIT, PRIWRK

5.3.12 Name: HEADER

Prints page header for SGR and CEAR outputs.

IPRNT - print code (Seve 5.3.10)

ICTD - continuation code

ICALL - calling subroutine code

TABLE 100

HEADER VARLABLES

DEFINITION

"CHANGED" TABLLE ARRAY

"CONTD" LABEL ARRAY

CHARACTERS: ‘EMTR"

i{EADING: "BASELINE' OR 'MOD'FIED"
INDEX

HDG INDEX

PATH CODE LABEL ARRAY

PATH CODE LABEI, ARRAY

CHARACTERS: "acp1L”

PROGRAM NAME
‘;‘dli. 4 CHG
g CTD
. EMTR
HDG
o I
IHDG
|
| PTHCDL
PTHCD2
RCPT
N . g
g
.
' %
.
5
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: 5.3.13 Name: WASSR 3
DESCRIPTION
: The Waiver Analysis Spectrum Shift Routine shifts emitter or receptor 1
A spectrum levels for waiver analysis. It also prints a summary of the shifts : i
A for each spectrum, T
DATA REQUIREMENTS L
ARGUMENTS : .
i
¥ IEMRC - emfr/rcpt spectruw code 5%
ﬁ. ICHNG - Changed/unchanged code ;}
A
, L
: INP - new Page code i:
- .
. COMMON BLOCKS: .
N o
pe .
3 IOUNIT, PRIWRK, CEARV .
L
. IABLE 101 B
v B
{ WASSR VARIABLES
; e
r L PROGRAM NAME DEFINITION ro
i i ~ ' b
M D LISPLACEMENT , %j
. 1 a
EMTR CHARACTERS : "'EMTR" : o
5 FREQ FREQUINCY E%
[ : oo
i ¥1 LOWER SHIFT FREQ LIMIT !E
A
C F2 UPPER SHIFT FREQ LIMIT }i
’ 1 | 1NDEX [%
N DS ID ARRAY ! 21
3 . N P
{ IFRQ FREQ INDEX L
; IS LOOPING INDEX Co
el . i
P RCPY | CHARACLERS: "RCPT" !
; 186 :
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5.3.14 Name: SLINT
DESCRIPTION
Linear interp.:lation routine

DATA REQUIREMENTS

ARGUMENTS :

X1, Y1 - coordinates of lower kuowi point
X2, Y2 - coordinates of upper known point
X ~ abscissa of desired ordinate
COMMON BLOCKS: None

LOCAL VARIABLES: None
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5.3.15 Name: FQTINT

DESCRIPTION ';,}
Determine interval boundary frequencies for given table [requency.
DATA REQUIREMENTS
ARGUMENTS :
FQI - frequency table
FQTC - center trequency of interval from table FQT
IFQ - index of FQTC in FQT
IFQMX - highest index in table
FQTL - lower interval boundary frequency (returned)
FQTU - upper interval boundary frequency (returned)
COMMON BLOCKS: None
LOCAI, VARIABLES: None
A
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5,3.16 Name: PAREAD

| ‘:) DESCRIPTION

Reads and decodes run parameters for TART.

[N U OR NN

|

|
's.w DATA TFSQUIREMENTS
ARGUMENTS: None

COMMON BLOCKS: 3

IOUNIT, FLAG, ERR, XYZ :

J
SR
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£ TABLE 102
o PAREAD VARIABLES
. PROGRAM NAME DEYINITION
| A CHARACTER "A"
3 AL ADDITTONAL INPUT TEST ARRAY
I} CHARACTER 'B"
BLANK BLANK CHARACTER
CARD ARRAY CONTAINING CARD INPUT, ONE CHARACTER/WORD |
. cI CHARACTER "I" |
' COMMA CHARACTER "," i
“ D CHARACTER "D" l
EQUALS CHARACTER "=" !
-Pﬁgl 1 INDEX !
- ( ICHR CHARACTER INDEX ,
‘i ICOD START COLUMN OF TASK CODE ih ..ii %
f IPRM PARAMETER INDEX |
LRUNA RUN CODE ON TART CARD i
IRUNAL TRUNA+1 !
IRUN1 TRUN+1 j
;
J INDEX ;
o P CHARACTER "P" !
S CUARACTER 5" %
sp SUPPLEMENTAL PRINTOUT TiST AKRA
; TSKCD ARRAY OF ALL TASK CODLS E
o TSKCRD TASK CODE SPECIFIED ON TART CAPD
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Fl 5.5.17 Name: SYSDR
;\ﬁ U DESCRIPTION
g Reads system and run data from IDIPR-genevated new ISF and ARRAY files.
‘é' DATA REQUIREMENTS
g:{ ARGUMENTS :
"f None
33 COMMON BLOCKS:
5,§ IOUNIT, TOUWK, LOUSCF, PRTWRK, ISFE, ISFR, ATAWRK, TITLE, ERR, FLAG, SYSZ,
) : XYz, ISF, CEARV, RCDI, INDX
- F TABLE 103
; SYSDR VARIABLES
L PROGRAM NAME DEFINITION
N I INDEX
g s i IF. EQUIPMENT INPUT INDEX
F 2 IF FILER INPUT INDEX
I ? IR NO. OF CHARACTERS IN REMARK j
é IT NO. OF CHARACTERS IN TTTLE ’
é* ITXX INDEX OF ARRAY FILE ’
§ v WAIVER INPUT INDEX |
B J INDEX
;' g NP NO. GF PORTS
§ g OUTPT = CRUE IF OUTPUT DESTRED OF DATA AS
C READ-IN
o
¢

ke v -
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5.3.18 Name: CQUPLE

DESCRIPTION

Subroutine COUPLE tests for and evaluates the electromagnetic coupling
between a given emitter port and receptor port. The four coupling paths
permitted are antenna-to-antenna, antenna-to-wire, wire-to-wire, and equipment
case-to-equipment case. If a path exists, the coupling transfer functions
are evaluated over the frequencies common to both emitter and receptor.

Antenna-tc—antenna and antenna-to-wire coupling are evaluated by the
subroutine ACTFER, wire-to-wire coupling is evaliuated by the subroutine
WIWIFR, and case-to—case coupling is evaluated by CTCTIFR. The wire map file
is used in the evaluation of antenna-to-wire or wire-to-wire coupling.

The contributions of any filters connected to emitter and receptor
terminals are included in the total transfer functions. COUPLE also calls
ENVIRN to calculzate coupling between an envirommental electromagnetic field
and receptor ports.

DATA REQUIREMENTS

ARGUMENTS :

None

COMMON BLOCKS:

IOUNIT, IQUSCF, PRTWRK, ISFE, ISFR, ATAWRK, ERR, 3YSZ, XYZ, ISF, RCDI, T.iTLE,

FLAG, CEARV, WIRE, FILTER
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TABLE 104

COUPLE VARIABLES

PROGRAM NAME

DEFINITION

D

Fl

F1E

FLR

F2

© F2E

F2R

I

IB

IBNDLE

IDB

IDEC

IDECW

IFTR

IT

ILOC

IPCRT

ISIDR

ISIDS

ISSIDE

Wl

JW

MEASURE OF ANTENNA SEPARATION
TEMPORARY FREQUENCY

LOWEST EMITTER FREQUENCY

LOWEST RECEPTOR FREQUENCY

TEMPORARY FREQUENCY

HIGHEST EMITTER FREQUENCY

HIGHEST RECEPTOR FREQUENCY

COUNTING INDEX

BAND INDEX

BUNDLE INDEX -

BUNDLE ID OF LAST BUNDLE PROCLSSED
DECODED 1D

DECODED WIRE ID

FILTER INDEX

COUNTING INDEX

LOCATION INDEX (FOR FILTER MESSACE)
PORT INDEX OF LAST WIRE PORT PROCESSED
TABLE OF SIDE CODE VS RECEPTOR WIRE SEGMENTS
SIDE CODE OF AN EMITTER WIRE SEGMENT
SIDE CODE OF A . CEPTOR WIRE SEGMENT
EMITTER WIRE INDEX

GENERAL INDEX

COMPLEX ANGULAR FREQUENCY (jw)
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TABLE 104 (Concluded)

AR A /R T < P

PROGRAM NAME

DEFINITION

KBUN
NCPSEG

TE

TR

TWOPIJ

YL

YR

TUNDLE INDEX
NUMBER OF COUPLED SEGMLNTS

TABLE OF VOLTAGE TRANSFER FUNCTION OVER
EMITTER FREQUENCIES

TABLE OF VOLTAGZ TRANSFER FUNCTIION OVER
RECLPTOR FREQUENCIES

CONSTANT EQUAL TO 273
TABLE OF TOTAL AUMITTANCE SEEN BY EMITTER WIRE

T4LBLE OF TOTAL ADMITTANCL SEEN BY RECEPTOR WIRE
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5.3.19 Name: ACIFER
DESCRIPTION

This subroutine is the principal driver for antenna-coupled transfer
functions: antenna-to-antenna and antenna-to-wire coupling. Tt s=ets up the
appropriate adata parameters, calls the appropriate model subroutines, and

computes the transfer ration at all emitter (transmitter) and receptor common
frequencies.

For antenna-to—antenna coupling, ACTFER identifies the antennas used by
both emitter and receptor ports and places the appropriate parametiers in
workhing common blocks. It then calls the appropriate propagation model
(aircraft, spacecraft, ground) to obtain the path loss at a normalized fre-
quency of 1 GHz. (If wing shading is present between anteanes this is com-
puted for both forward and aft edge.) Antenna look-angles are then computed,
and the antenna model routine is called for the gains, The tvansfer models
are then evaluated at all emitter and receptor frequencies.

For antenna-to-wirc, the subroutire sets up the parameters for the emitter
antenna. It then cycles through each wire bundle segment of the receptor wire,
4nd when a segment is encountered which is exposed by a dielectric aperture,
“he appropriate parameters for the aperture are set up for the model rouiines.
ACTFER next cycles through each aperture, first using the antenna and propa-
gation models to compute the transfer from the emitter antenna to the electro-
magnetic field at the aperture. Then the field-to-wire subroutine FTW con-
putzs the transfer from the aperture tn the exposed wire segment at alil
frequencies. The normalized power coupled to the porct load from each exposing

aperture is swmmed during this cycling. Finally the transfer arrays are coa-
verted to dB.

DATA REQUIREMENTS

ARGUMFNTS:
None

COMMON BLOCKS:

IOUNIT, ERR, PRTWRK, ISFE, ISFR, ATAWRK, SYS2, XYZ, ISF, RCDL, WIRE, CFARV
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TABLE 105 J
ACTFER VARIABLES
¥
2 PROCRAM NAME SYMBOL DEFINITION ;
' APL APERTURE LENGTH ’ | ’
APW APERTURE WIUTH }
ASIZR MiXIMUM DIMENSION OF RCPT ANTENNA OR
APERTURE
ASIZX MAXTMUM DIM:MSION OF EMITTER ANTENNA |
ASZD MAX OF ASZRD AND ... /XD !
ASZRD 20 106, (ASIZR) i
ASZXD : 20 LOG, (ASIZX) ,
AWRTO APERTURE E-FIELD TO WIRE LOAD TRANS7HR RATIO
‘ CEMTR CAPACITANCE OF EMITTER PORT LOAD | . §
| CITM CONVERSION FACTOR FROM INCHES TO METERS ~/
.
i CRCPT CAPACITANCE OF RCPY POXT LOAD |
. DC1H HOLDING VARIABLE FOR DCL
I:V DC2H HCLDING VARIABLE FOR DC2
' DDB 20 10G, (DNIN)
I DDBH HOLDING VARZABLE FOR DD
E.._ DECRAD CONVERSTON FACTOK FROM DEGKsis 1V MD.ANS |
; DMINH HOLDING VARIABLE FUR DMIN |
: EFLD EMTR ANT TO APEn . UKE E~FLELD COLPLING AL : .
] NORMALIZED FRLQ - R
: EFLDH HOLDING VARIABLE FOx EFLD :
E ; EXPLTH LENGTH OF WIRE EXPOS.2 TO E-TTLLD l %
i |I FQRDB 10 L0G | (FREQ) __Jl
= i
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TABLE 105 (Continued)

AuTacmh s et <

PROGRAM NAME SYMBOL DEFINITION
FRQDB2 20 LOG, (FREQ)
G SUM OF GX+GR IN DB
GH HOLDING VARIABLE FOR G
GR RCPT ANTENNA GAIN
GRll HOILDING VARIABLE FOR GR
GX EMIR (XMTR) ANTENNA GAIN
GXH HOLDING VARIABLE FOR GX
1 GENERAL INDEX
1ALPH GENERAL UNPACKED ALPHA CODE ARRAY FOR ERRCR
MESSAGE

TANTX EMTR ANTENNA INDEX

i 1AP APERTURE INDEX

| TDANT ARRAY OF ANT 1D'S (PACKED)
IDANTR RCPT ANT ID (PACKED)
iDANTX EMTR ANT ID (PACKR )
1DAPRL RCPT APERTURE ID (PACKED)
IFCl START FREQ INDEX
IFC2 STOP FREQ INDEX
17Q FREQ INDEX
TROH HOLDING VARIABLE TO IR0 {SEL COMMON ATAWRK)
IROXH HOLDING VARIABLE FOR IROX (SEl ATAWRK)
ISEG WIRE SEGMENT INDEX
ISHH HOLDING VARTABIE FOR TSH (SEE ATAWRK)
ISHLD SHIELD CODE
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TABLE 105 (Continued)

! ~
s PROGRAM NAME SYMBOL DEFINITION
i
: ISHWH HOLDING VARTABLE FOR ISHW (SEL ATAWRY)
i
| ISIRR VALUE OF IRSIDE FOR GLVEN WIRE SEGMENT
g IWCT WiKE CHARACTERISTICS TABLE INDEX
| IWTID WIRE CHARACTLRLISTICS TABLE 1D (PACKED)
il E LATA LOGLCAL = TRUE L& ANTENNA-TO-ANTENNA
3 LATW LOGICAL = TxlE IF ANTENNA-TO-WIRLE
i ' LEMTR INDUCTANCE OF RCri JORT LOAD
!? LRCPT INDUCTANCE OF EMTR PURT .GAD !
é M LOGIC FLOW CONTROL IN ANT GAIN CALCULATION
IWSH WING EDGE CODE (1 = FWD, 2 = AFT EDGL)
{% NCPSEG NO. OF COUPLED WIRE SEGMENTS i
: NRPM NO. OF PARAMETERS .4
PH o AZIMUTHAL ANTENN: cOui-ANGLE
PHR g ¢ FOR RCPT ANT |
PHX Oy » FOR EMTR ANT
PHOR Pon ¢ ANGLL OF BEAM PEAK OF ®CPT ANT
PHOX box ¢ ANGLE OF BZAM PEAK OF LMTR ANT i
Pl w 3.14159265 E
Pi2 2w 6.28319
PRP PROFAGATION FACTGR
PRPA i PROPAGATION FACTOR AXOUND AFT END OF WiXG
PRPF PROPAGATION FACTOR AROUND FWD END OF WING
L_PRPH HOLDING VARIABLE FOR PRP

2w YRR 4 <osi vhcem
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1 TABLE 105 (Continued)
0
b | PROGRAM NAME SYMBOL DEFINITION
C
} REMTR RESISTANCE OF EMTR PORT LOAD
U RHOL 3 CYLINDRICAL COORDINATE OF ANTENNA LOCATION
| FOR LOOK-ANGLE COMPUTATION
i RHO2 P, CYLINDRICAL COORDINATE OF REMOTE POINT
LOCATION FOR LOOK-ANGLE COMPUTATION
RRCPT RESISTANCE OF RCPT PORT LOAD
SFCH HOLDING VARIABLE FOR SFC (SEE ATAWRK)
SFWH HOLDING VARIABLE FOR SFW (SEE ATAWRK)
SFWP UNNORMALIZED WING SHADING FACTOR
SFWPH HOLDING VARIABLE FOR SFWP
TFS FREE SPACE TRANSMISSION FACTOR AT NORMALIZEL
FREQ
. TFSH HOLDING VARIABLE FOR TFS
TESP UNNORMALIZED TFS
TFSPH HOLDING VARIABLE FOR TFSP
TH ) ELEVATION LOOK-ANGLE
THR o 8 FOR RCPT ANT
THX 0y 6 FOR EMIR ANT
THOR 8o BEAM PEAK 6 ANGLE FOR RCPT ANT
THOX By BEAM PEAK 8 ANGLE FOR EMTR ANT
TS1H Bgq HGLDING VARIABLE FOR TS1 (SEE ATAWKRK)
TS24 esz HOLDING VARIABLE FOR TS2 (SEE ATAWRK)
T1 6, 8 CYLINDRICAL COOKDINATE OF ANT LOCATION
T2 8 6 CYLINDRICAL COORDINATE OF REMOTE LOCATION
2 o
POINT
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TABLE 105 (Concluded)

PROGRAM NAME

SYMBOL

DEFINITION

W

WRAD

WSEP

X

X1

X2

Y

YE

YFAR

YNEAR

YRCPT

Y1l

Y2

Z

ZL

z20

Z1

2

2nf

WIRE RADIUS

WIRE SEPARATION

X—-COORDINATE OF APERTURE
X-COORDINATE OF ANT LOCATION
X~-COORDINATE OF REMOTE POINT
Y-COORDINATE OF APERTURE

ADMITTANCE OF EMTR LOAD

ADMITTANCE OF RCPT LOAD
Y-COORDINATE OF ANT LOCATION
Y-COORDINATE OF REMOTE POINT
Z-COORDINATE OF APERTURE

LOAD IMPEDANCE (LOAD END)

LOAD IMPEDANCE (GENERATOR END)
Z-COORDINATE OF ANT LOCATION

Z~COORDINATE OF REMOTE POINT

ADMITTANCE OF FAR END LOAD OF WIRE SEGMENT

ADMITTANCE OF NEAR END LOAD OF WIRE SEGMENT |
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5.3.20 Name: AIRCFT

DESCRIPTLON

AIRCFT, called by ACTFER, is the control subroutine for electromagnetic
propagation model from an antenna on a winged vehicle to another antenna or
an aperture. The routine checks the locations of the emitter antemna and
receptor antenna or aperture (point) relative to the wings and fuselage and
determines if wing shading is possible, If it is, the WINGSH subroutine is
called for further testing and path length and wing shading calculation. If
the wings are not in the propagation path, CYLMDL is called directly to compute
the path length and fuselage shading, if present.

AIRCFT first tests whether both antennas (or antenna and aperture) are
forward or both are aft of the wings. If this is the case, there is no wing
shading, and CYLMDL is called. If this test fails, a test is made of the
anzenna locations around the fuselage (as viewed from the nose) to determine
their relative locations to the wings. If a wing is in the shocrtest path,
WINGSH is called; and if not, CYIMDL is called.

DATA REQUIREMENTS

ARGUMENTS:
None
COMMON BLOCKS:

XYZ, ISF, ATAWRK
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TABLE 106

AIRCFT VARIABLES

PROGRAM NAME SYMBOL DEFINITION
- IREG REGION CODE AROUND FUSELAGE OF XMIR ANT
| IREGR REGION CODE AROUND FUSELAGE OF RCPT ANT OR
: APERTURE
| JPT CONTROL VARIABLE
? JTABL TABLE OF PATH CODES FOR GIVEN IREG AMD LREGR
LWA WING ANTENNA LOCATION CODE BEING CONSIDERED
! NG LOOP CONTROL VARIABLE
PI w 3.14159265
PIOV2 /2 1.5707963
P12 27 6.2831853
P132 } 3m/2 4.7123839 w
TA Op AVERAGE OF 8 UOORDINATES BETWEEN ANTENNAS :
TEMP TEMPORARY LOLDING VARIABLL ;
t
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5.3.21 UName: WINGSH

DESCRIPTION

WINGSH is called first by AIRCFT if a wing is possibly in the propagation
path. A more sophisticated test is then performed by WINGSH using either a
straight line or a spiral around the fuselage betweer the antennas. (or antenna
and aperture). If the wing is not in the path, CYLMIL is called, and no wing
shading is ccmputed.

If the wing is ia the path, the path around the wing giving minimun path
loss is determined. The poinr on the forward wing edge nearest the fuselage
is selected, and the path loss, including free space and wing and fuselage
shading, is computed. The parameters for this peint are held, the test point
is moved 1/10th of the distance to the wing tip. and the path loss is again
computed, The newly calculated path loss and previous loss ar= compared.

If the loss decreases, the test point is moved again towards iie wing tip,

and the sbove repeated. If the path loss increases or the wing tip is reached,
the path parameters from the previous test point are selected as the minimum.
The routine then returns to ACTFER which adds the antenna gains, holds the net
path loss for the forward wing edge, and cells WINGSH again directly. WINGSH
then repeats the process for the aft wing edge and returns. ACTFER adds the
gains for the aft edge and selects the path with the minimum path loss at

each frequency.

DATA REQUIREMENTS

ARGUMENTS :
MODE = 1 INITIAL PASS (TEST AND FWD WING EDGE)

2 SECOND PASS (AFT WING EDGE ONLY)
COMMON BLOCKS :

PRIWRK, ATAWRK, SYS2 6 XYz, ISF, CEARV, RCDT
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TABLE 107

WINGSH VARIABLES

PROGRAM NAME SYMBOL DEF1NITION
ANG {EMP PARAMETER
AR a INCIDENCE ANGLE FROM WING POINT TU RCPT
R ANT
AX a. INCIDENCE ANGLE FROM EMTR ANT TO WING
X L
POINT
BA PARAMETER USED WING PLANE EQUATION
COSAWX COSINE OF WING EDGE ROTATION ANGLE OF
X~-AXTS
COSAWZ COSINE OF WING EDGE ROTATION ANGLE OF
2~AXIS
s +
cscC csc 1/2 (ar ax)
DAW TEMP VARIABLE FOR SINAWX AND COSAWX
COMPUTATION
!
DAWZ TEMP VARTABLE FOR SINAWZ AND CDSAWZ
COMPUTATJON
DCLH HOLDING VARIABLE FOR DC1 |
DC2H HOLDING VARIABLE FOR DC2 ‘
DEN DENOMINATOR OF SHADING EQUATION
DWX A X OF WING ROOT AND TLP POINTS i
DWY 4 Y OF WING ROOT AND TIP PGINTS i
DWZ A Z OF WING ROOT AND TIP POTNIS !
DXA XXA - XRA i
DXRW PARAMEL R USED IN AXIS ROTATION TO WING |
EDGE
DXX XI - WRBL
DX | PARAMETER USED IN AXLS ROTATION TO WING
BDGE
DYRW PARAMETLR USED IN AXIS ROTATION 10 WING

EDCE
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TABLE 107 (Continued)

)

] PROGRAM NAME SYMBOL . DEFINITION ‘F]
. DYXW DARAMETER USED IN AXIS ROTATION TO WING EDCE !
DZRW PARAMETER USED IN AXIS ROTATION TO WING EDCE %
DZXW PARAMETER USED IN AXIS ROTATION TO WING EDGE
) IROH HOLDING VARIABLE FOR IRO
f IROXH HOLDING VARIABLE FOR IROX
IROXW , TRANSMITTER-TO-WING PATH CODE
MA PARAMETER USED IN WING PLANE EQUATTION
fw MW PARAMETER USED IN WING PLANE EQUATION
[
i MWY SLOPE PARAMETER USED IN LINE EQUATION OF
3 WING EDGE
3 MWZ SLOPE PARAMETER USED IN J.INE EQUATION OF
[ WING EDGE
. .
a v PF PROPAGATION FACTOR
PFP PREVIOUSLY CALCULATED PROPAGATION FACTOR
) PI m 3,14159265
PI2 2 6.2841853
. PQO5 .05
!)V;;\:‘
. RCSC RECIPROCAL OF CSC
FHOA Py 0-COORDINATE OF POINT AT EN. OF LINE SKG-
. MENT TO WING POINT
) RHOAH HOLDING VARIABLE FOR p,
- RHORH HOLDING V/RIABLE FOR o
. RHORW Pew p~COORDINATE OF POINT AT END OF LINE SEC ;
‘ FROM WING POINT TO RCPT ANT |
RHOWH HOLDING VARIABLE FOR o \




P s R [POOR

IS “RAET I ) M

PR W V-

TABLE 107 (Continued)

.
g PROGRAM NAME SYMBOL DEFINITTON
: RHOXi! HOLDING VARIABLE FOR by
: RUOEW Py p—COORDINATE OF POINT AT END OF LINE SEG
o FROM XMTR ANT TO WING POINT
ASEC RECIPROCAL OF SEC
SLEC SEC 1/2 (@R - “X)
SFCHL HOLDING VARIABLE FOR SFCl
» ' SFCWR CYLINDRICAL SHADING FACTOR FROM WING TO
E RCPT ANT
: SFCXW i CYLINDRICAL SHADING FACTOR FROM XMTR TO
WING
‘ i SFC1 AOLDING VARIABLE FNR SFC
SFWHL HOLDLMG VARIABLE Foﬁ SEWL
l SINAWX | CINE OF WING EDGE ROTATION ANGLE OF X--AXIS .
i SINAWZ SINE OF WING FDGE RWOTATION ANGLE OF Z-AXIS | e é
i i TA Uy ! U~COORDINATE OF POINT AT ENo OF LINE SEG
« 70 WING POINT i
. TAH HOLDING VARIABLE FOR ”A
% TFS | FREE SPACE TRANSMISSION FACTOR ‘
i TRA EOLBING V§R¥§B%E For GR REFLECTED TO RIGHY i ‘
% SIDE OF VEHICLE ‘ 1
TRH | H0...DING VARIABLE IFOR OR i
TRHL HOLDING VARIABLE FOK 'C'R ,
TRW GRW UiCQORDINA”E QF Pg}NT AT END OF LINE SLEG-
MENT FROM WING POINT TO RCPT ANT |
TR1 '\'Rl. PAPAMETER Us'D IN SPIRAL INTERCEDPY EQUATION !
TS1d HGLDING VARTABLE FOR 'jSl }
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TABLE 107 (Continued)

PROGRAM NAME

SYMBOL

DEFINITION

TS2H
™e
TWH

T4

TXH
TXH1

TXW

TX1

WRBLL

X1

XINCR

fRA

KR1

XWl

XXA

wC

HOLDING VARIABLE FOR BSZ
8-COORDINATE OF WING ROOT
HOLDING VARIABLE FOR Gw

HOLDING VARIABLE FOR OX REFLECTED TO RIGHT
SIDE OF VEHICLE

HOLDING VARIABLE FOR OX
HOLDING VARIABLE FOR GX

0-COORDINATE OF POINT AT END OF LINE SEG-
MENT FRCM XMTR ANT TU WING

PARAMETER USED IN SPIRAL INTERCEPT
EQUATION

WATER-LINE OF RCPT ANT
WATER-LINE OF EMIR ANT
HOLDING VARIABLE FOR WRBL (SEE ATAWRK)

X~-COORDINATE OF WING PLANE INTERCEPT
POINT

WING POINT X-COORDINATE INCREMENT FOR
POINT MOVEMENT

HOLDING VARIABLE FOR XR REFLECTED TC ALGill
SIDE OF VEHICLE

HOLDING VARIABLE FOR XR

HOLDING VARLABLE FOR “W

TEMP VARIABLE USED IN WING POINT Yw AND Zw
CALCULATION

HOLDING VARIABLE ¥OR XX REFLECTED TO RIGHIL
SILE OF VEHICLE

XXW IN ROCATED COORD1NATE SYSTEM (0 WING
EDGE)




TABLE 107 (Coatinued)

LN 4
| PROGRAM NAME SYMBOL DEFINITION
XX2 X IN ROTATED CCORDINATE SYSTEM
pe Y-COORDINATE OF WING PLANE INTERCEPT
POINT
YRA HOLDING VARIABLE FOR X, REFLECTED T RIGHT
SIDE OF VEHICLE
YR? Y, i TN ROTATED COORPINATE SYSTIM
YWF Y-COORDINATE OF WING ROOT
YWH HOLDING VARIABLE 0% ¥,
e | YXA HOLDING VARIABLE FOR Y, WUFLECTED TO RLGUT
o SIDE OF VEHICLE
% YX2 Yy, IN ROTATED COORDINATE SYSTEM
. Yz2 TEMP HOLDING VARIABLE
i*ll z Z~COORDINATE SPIRAL INTERCEPT POINT !
*3;; za z, Z-CCORNINATE OF POINT AT END OF LINE SEG- )

MENT TO WING POILINT

ZAH HOLDING VARIABLE FOR Z, A
1
71 7~COORDINATE OF WING PLANE INTLRCEPT |
POINT |
l

ZIA Z~COORDINATE OF 1NTERSECTION OF LINE

PARALLEL TO Z-AXIS THROUGH WING INTERCEPT .
POINT ANL AFT WING LEDGE ‘

[ ZIF Z~COORDINATE OF INTERSECTLiON OF LINE
- PARALLEL TC Z- AXIS THROUGH WING INTERCEPT
‘ POINT AND FWD WING EDGE

ZRA HOLDING VARIABLE .OR ZR i
ZRH HOLDING VARIABLE FOR ZR

]
ZRW Z~COORDINATE OF POINT AT END OF LINLE SEG-

MENT FROM WING TO RCPT ANT

NTLTET T
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TABLE 107 (Concluded)
&)

Y
FPROGRAM NAME SYMBOL DEFINITION
. ZR2 ZXW IN ROTATED COORDINATE SYSTEM
ZWF Z-~COORDINATE OF WING ROOT PCIMT
ZWH HOLDING VARIABLE FOR ZW
ZWY Z~COORDINATE OF WING TIP POINT
LXA HOLDING VARIABLE FOR ZX
ZXH HOLDING VARIABLE FOR ZX
ZXW Z-COORDINATE OF TOINT AT END OF LINE SEG-
MENT FROM XMTR ANT TC WING
ZX2 ZWR IN ROTATED COORDINATE SYSTEM )
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5.3.22 Name: CYLMDL

DESCRIPTION

This subroutine computes path length and shading factors between two
points on or near a cylindrical body with a conical uose, representing an air-—
craft fuselage or spacecraft. The body has no wings, and at the user's option,
it may have a round or flat bottom. CYLMDL is called by ACTFER for a space=
~raft and by AIRCFT and WINGSH for aircraft where a wing is not in tre path
between antennas, WINGSH also uses CYLMDL for transmitter anteuna-to-wing
and wing-point-to-receptor-anteuna (or aperturc) path length and cviindrical
shading compucation, There are three curves used in CYLMD]. in various com-
binations t~» determine the path over the hody with minimum length: straigh:
line, cylindrical spiral, and conical spiral. First, the roucine tests to
see 1f a straight line only can be used for the path. If not, it tests rhe
relation of each path termination point to the body.

When both ponints are on the body, the points arc tested in relation to
the conical nose base z~coordinate (FSN)., If both points are forward of FSN,
a conical spiral is fitted between them, and the curve length is computed.

If one or both points are aft of FSN the cylindrical spiral 1s used.

When one point is on the body and the ocher is off, a combination straight
line and cylindrical spiral is used for the path. The tangent point on the
body jeoining the two path segneats producing the minimum total length is com—
puted. With both points off of the body, a test is made to see if a straight
line between the points intersects the body. If it does not, the straight
line is used. If it does intersect, a three segment path consisting of two
straight line segments and a cylindrical spiral around the body is used. 1In
this case, two tangent points are computed.

DATA REQUIREMENTS

ARGUMENTS :
None
COMMON BLOCKS:

ATAWRK, XtZ, PRTWRK, SYS2, XYZ, ISF, CEARV, RCD:
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i TABLE 108
i CYLMDL VARIABLES
i PROGRAM NAME. $YMBOL DEFINITION
o A STRALGNT LINE DIST FROM OFF BODY POINT TO :
s TANGENT POINT ;
o .1
8 ANGLE INTERMEDIATE ANGLE 5 %
& Ly
ki ANGLR INTERMEDIATE ANGLE FOF. RCPT POINT §
G ANGLX INTERMEDIATE ANGLE FOR XMIR POINT : ﬁ
§ ARR STRAIGHT LINE DIST FROM RCPT rOINT OFF :
¥ BODY TO TANGENT POINT :
0o AXX STRAIGHT LINE DIST FROM XMTR POINT OFF
y BODY TO TANGENT POINT :
| i
y Al TEST ANGLE USED TO DETERMINE 0tx AND otr "
| A2 TEST ANGLE USED TO DETERMINE 0tx AND ot ;A
. 0 B INTERHEDIATE PARAMETER i
b 4
BAXX INTERMEDIATE PARAMETER ;i
I D INTERMEDIATE PARAMETER 3;
i 5
;; DL TOTAL STRALGHT LINE DIST BEIWEEN TWO OFF- 25
N BODY POINTS gg
b £
3 E INIERMEDIATE PARANETER 4
N L
o PI m 3.1415926 i1
B §1
3 P12 20 6.2831853 'i
i RD INTERMENTATE PARAMETER %}
. : '3
. * RHOA oA p~COORDINATE OF OFF-BODY POTNT i
RHOR oB o-COORDINATE OF ON-BODY POINT g’
RHOL oL LENGTH OF SHORTEST LINE BETWEEN Z-AXIS AND i
LINE JOININ  TWO OFF-BODY rOINTS
S AL INTERMEDIATE PARAMETER
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TABLE 108 (Concluded)

PROGRAM NAME SYMBOL DETINITION
TA 04 0~-COORDINATE OF OFF-BODY POINT
T oF 6~COORDINATE OF UN-BODY POINT
TTR1 otrl TEST ANGLE USED 10 DETERMINE otr
TIRZ otr2 TEST ANGLE USED TO DETERMINE Otr
TTXL otxl TEST ANGLE USED TO DLETERMINE Ctx
TTR2 0tx2 TEST ANGLE UsED TO DETERMINLE 6tx
Tl 611 TEST ANGLE USED TOU DEIERMINE vt
TT2 ne2 TEST ANGLE USED TO DLYERMINE ot
ZA zo z=(OORDINATE OF OFF-BODY FOINT
ZD INTERMED[ATﬁ PARAMETER
ZF zf z-COORDINATE OF ON-BODY POINT




5.,3.23 Name: VEHSET

DESCRIPTION

This subroutine computes basic parameters used in antenna-to-antenna and
antenna-to-wire transfer models for aivcraft and spacecraft. These para-
meters include body (cylinder) radius and core radius. For aircraft, the
routine also computes the cylindrical coordinate angles to the wing tips
and roots for use in the aircraft propagation model., It is called once at
the beginning of the run.

DATA REQUIREMENTS

ARGUMENTS:- None
COMMON BLOCKS:
ATAWRK, SYS2, XYZ, ISF, ERR
TABLE 109

VEHSET VARIABLES

—
PROGRAM NAME DEFINITION
I GENERAL INDEX
P1 3.141952653
TWRL ANGLE TO LEFT WING ROOT (CYL COORDINATES)
TWT ANGLE TO RIGHT WING TIP
TWTL ANGLE TO LEFT WING TIP
WRWL1 HOLDING VARIABLE FOR WRWL A
R
i
‘g
3
3
4
3
3
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5.3.24 Nam GAIN

ame ;. aLlN ¥

DESCRIPTION

Subroutine GAIN calculates antenna gains. For a dipole or monopole,
the antenna gain in an arbitrary direction is calculated. For medium to high
gain antennas, a three dimensional sector model is employed, the sectiur
dimensions and gains having been given by the user. The gain in a specified
direcection is set equal to the appropriate sector gain.

DATA REQUIREMENTS

ARGUMENTS :

THO -~ vertical peak-of-beam angle (O-7)

PHO - horizontal peak-of-beam angle (0-2n)
TH - vertical look angle (0-7)

PH - horizontal look augle (0-271)

S(I) - equal to APRM2(IANT, I) in ISF block
IS(I) ~ equal to IAPM2(IANT, 1) in ISF block

IE - exror code
TABLE 110
GAIN VARIABLES

PROGRAM NAME | SYMROL DEFINITION
APLL by HORIZONTAL LCOK ANGLE IN COORDINATE SYSTENM OF | -
ANTENNA : ;
ATHETA 8, VERTICAL LOOK ANGLE IN COORDINATE SYSTEM OF f
ANTENNA i
cp INTERMEDIATE VARIABLE 3
CPO INTERMEDIATE VARIABLE ;
CT INTERMEDIATE VARTABLI §
CTo INTERMEDIATE VARIABLE g
DX INTERMEDIATE VARIABLE ,
DY INTERMEDIATE VARIABLE g
D INTERMEDIATE VARIABLE é
EL 2 ANTENNA LENGTH ‘
!
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TABLE 110 (Comeluded)

PROGRAM NAME | SYMBOL DEFINITION

GAIN ANTENNA GAIN

GBL BACK LGBE GAIN

GMB MAIN BEAM GUN

GSL SIDE LOBE GAIN

HBW HORIZONTAL HALF-BEAMWIDTH

IPOL POLARIZATION (1=HORIZONTAL, 2=VERTIICAL}

NTYPE ANTENNA TYPE

PI T CONSTANT FQUAL TO 7

PI02 /2 CONSTANT EQUAL 70 w/2

Pi2 27 CONSTANT EQUAL TO 2w

RADEG RADIANS TO DEGREES CONVERSION FACTOR

SLW SIDE LOBE HALF-WIDTH

sp INTERMEDIATE VARIABLE

SPO INTERMEDIATE VARIABLE

ST INTERMEDIATE VARIABLE

STO INTERMEDIATE VARIABLES

VBW VERTICAL HALF-BEAMWIDTH

W WIDTH OF SLOT ANTENNA

X DIRECTION COSINE OF LOOK ANGLE IN X-DIRECTION
IN ANTENNA COORDINATE SYSTEM

Y DIRECTION COSINE OF LOOK ANGLE IN Y--DIRLECTTON
IN ANTENNA COORDINATL SYSTEM

Z DIRECTION COSINE OF LOOK ANGLE [N 7Z-hHLRECTION
IN ANTENNA COORD INATE SYSTLM

D EL ANTENNA DIAMETER




DESCRIPTION

5.3.25 Name: GNDPRP

Subroutine GNDPRP calculates the propagation loss between two antennas
over a smooth earth, At low frequencies the surface wave model predominates,
while a direct and reflected wave wodel predominates at the higher freq-
encies. No ionospheric contribution is included. ¥For co-sited antennas, a
near field model is used for the prepagation loss.

DATA REQUIREMENTS

ARGUMENTS .
EL - propagation loss

DM distance

Hl - height of first antenna

H2

height of second antenna

D1

diameter of first antenna

D2

I

diameter of second antenna
FRQ -~ frequency
SIGMA - leccal ground conductivity

ER - local ground relative permittivity
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TL3LE 111

GNDPRP VARIABLES

>

PROGRAM NAME

SYMBOL DEFINITION

DFuM DISTANCE BEYOND WHICH THE FIELD MUST BE LESS
THAN IN FREE SPACE

DMAX MAXIMUM ANTENNA DIMENSION

DNF NEAR FICLD BREAK POINT

ELNF PROPAGATION LOSS AT NEAR FIELD BREAK POINT

F £ FREQUENCY IN MHZ

HO h, MINIMUM EFFECTLVE ANTENNA HEIGHT

HLE¥FF hy” EFFECTIVE HEIGHT OF FIRST ANTENNA

H2EF¥ b, EFFECTIVE HEIGHT OF SECOND ANTENNA

PI T 3.14159265

RAMDA A WAVELENGTH

X INTERMEDIATE VARIABLE

A S AR L A . S A P3Pl AL b
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5.3.26 Name: FTW
DESCRIPTION

Subroutine FTW calculates the voltage induced in a wire segment due to an
incident unit electric field. It is used by ACTFER in evaluating antenna~-to~

ﬁ' wire coupling and by ENVIRN in evaluating environmental field-to-wire
{i coupling. Asymptotic approximations of the active transmission line solution
il are used.

DATA REQUIREMENTS

ARGUMENTS :

¥ - frequency of interest
C ZL - combined impedance at ''receptor” side of wire segment

20 - combined impedance at other side of wire -segment

B - separation between wire segment and its return or image

[
377 . EL - wire segment length
f R -~ wire radius

ISHCD - shirld code (l=shielded, 2=unshielded, 3=double shielded)

VOLT - voltage induced in wi+e segment

COMMON BLOCKS: " Nore
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TABLE 112

FTW VARIABLES

PROGRAM NAME

DEFINITION

_ AMDA
BOUND
CUR
ISHLD

PI

ol 20

WAVELENGTH

UPPER BOUND ON INDUCED CURRENT

INDUCED CURRENT (NORMALIZED)

SHIELD CODE (SHIELDED, UNSHIELDED, DOUBLE SHIELDED)
3.141592653

SHIELDING EFFECTIVENESS

INCUCED VOLTAGE (NORMALIZED)

NORMALIZED FREQUENCY

FREQUENCY BREAK-POINT

TEMPORARY EXPRESSION

CHARACTERISTIC IMPEDANCE OF TRANSMISSION LINE SEGMENT
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5.3.27 Name: DCYL

L)

DESCRIPTION
Cylindrical spiral length between two points given in cylindrical coord-
inates,
DATA RIQ&R_EMEN s
ARGUMENTS :

P - radius of cylindex

T1, Z1 -~ rho and theta coordinates ofr first poiunt
T2, 22 - rho and theta coordinates of seccnd point
COMMON BLOCKS: None

LOCAL VARIABLES: None
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AL ¥ 5.3.28 Name: DSL
N - .
N o I
sl DESCRIPTION
WL Scraight line distance between two points given in cylindrical ' o
!Jl : coordinates.
! DATA REQUIREMENTS ‘
3
ARGUMENTS : 3
Rl, Tl, Z1 -~ coo:zdinates of first point
(5
R2, T2, Z2 - coordinates of second point
COMMON BLOCKS: None
, LOCAL VARIABLES: None o
!
]
v o
3
b
' J' ;
;
|
)
;
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5.3.29 Name: CSH

DESCRIPTION
Cylindrical shading routine

DATA REQUIREMENTS

ARGUMENTE :
. -~ ¢ylinder radius
T - angle around cylinder
¥ - freguency
DC - distance around cylinder
COMMON B'.OCKS: None
TABLY 113

CSH VARIABLES

PROGRAM NAME DEFINITION "“"‘"“‘"""‘i
A INTERMEDIAYE PARAMETER T
CON .53237585 x 1070 !
——
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5.3.30 dame: WTWTEFR

DESCRIPT1ON

This routine calculatcs the ratio of the voltage produced on a
receptor wire segment due to a voltage (and current) on an emitrer wire
segment 1n close proximity. This calculation includes components for
capacitive coupling, inductive coupling, and common impedance coupling.
It also accounts for the effects of shielding, twisting, grounding,
balancing, pigtail loops, terminating impedances and wire branching. This
raci? is calculated, and returned ts the calling program, for each frequency
in the equipment frequency table which lies wichin a specified range.

DATA REQUIREMENTS

ARGUMENTS:

IB - segment index

IWS - source wire index

IWR - receptor wire index

ISIDS - source side of source wire

ISIDR - load side receptor wire

TE - array of transfer ratios at emitter frequencies
TR - array of transfer ratios at receptor frequencies

COMMON BLOCKS:

PRTWRK, WIRE, ISF, IGUNIT, RCDI, ERR
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TABLE 114

WIWTFR VARIABLES

e e S SO AN Pt 1 "

PROGKAM NAME

DEFINITION

cCll

CcCl2

cc21

cC22

CESRES

CL

CP1L

CP2L

CRSRES

CRSRS1

CRSRSZ

CSRES2

DT1L

DUCTI1

DUCT?Z

EECAP

EMINS

!

COUPLING CAPACITANCE —~ OPEN WIRE TO OPEN WIRE

COUPLING CAPACITANCE

OPEN WIRE TO SHIELDED WIRE

COUPLING CAPACITANCE

SHIELDED WIRE TO OPEN WIRE

COUPLING CAPACITANCE

SHIELDED WIRE TO SHIELDED WIRE
COMPLEX EMITTER SHIELD RESLSTANCE (SINGLE SHIELDED WIRE)

OPEN WIRE EMITTER TO RECEPTOR COUPLING INDUCTANCE

SEGMENT LENGTH FOR CALCULATION OF PRIMARY COUPLING
INDUCTANCE

SEGMENT LENGTH FOR CALCULA. (ON OF SECONDARY COUPLING
INDUCTANCE

COMPLEX RECEPTOR SHIELD RESISTANCE (SINGLE SHIELDED
WIRE) )

COMPLEX RECE?TOR OUTER SHIELD RESISTANCE (DOUBLE
SHIELDED WIRE)

"OMPLEX RECEPTOR INNER SHIELD RESISTANCE (DOUBLE
SHLELDED WIRE)

COMPLEX EMITTER INNER SHIELD RESISTANCE (DOUBLE
SHIELDED WIRE)

COMPT X EMITTER OUTER SHIELD KESISTANCE (DOUBLL
SHIE DED WIRE)

SEGMENT LENGTH FOR CALCUTATION OF SEGMENT SELF
INDUCTANCE

SELF INDUCTANCE OF EMITITER WIRE SEGMENT
SELF INDUCTANCE OF RECEPTOR WIRE SEGMENT
WIRE TO GROUND CAPACITANCE FOR EMITTER SEGMENT

MINIMUM SEFARATION OF TWISTTD PAIR EMITTER WIRES
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1 () TABLE 114 (Centinued)

f é PROGRAM NAME DEFINITION

ﬁ EPCAP WIRE-TO-WIRE CAPACITANCE FOR EMITTER TWISTED PAIR

i ; EPSRE RELATIVE PERMITTIVITY OF EMITTER INSULAT ION

o EPSRR RELATIVE PERMITTIVITY OF RECEPTOR INSULATION

3 ESFACL EMITTER SHIELD FACTOR FOR INNER SHIELD

% ' ESFAC2 EMITTER SHIELD FACTOR FOR OUTER SHIELD

% F.SHRES EMITTER SHIELD RESISTANCE (SINGLE SHIELDED WIRE)
ESRESL EMITTER INNER SHIELD RESISTANCE (DOUBLE SHIELDED WIRE)
ESKES2 EMITTER OUTER SHIELD RESISTANCE (DOUBLE SHIELDED WIRE)
ESSCAP EMITTER SHIELD-TO- SHIELD CAPACITANCE
EWSCAP EMITTER WIRE-TO- SHIELD CAPACITANCE
F FREQUENCY

Y FACT | INTERMEDIATE VARIABLE

H SEGMENT HFTGHT ABOVE GROUND PLANE
IBAL LOGIC FLOW VARIABLE FOR BALANCED EMITIER
IBALE BALANCED/UNBALANCED CODE FOR EMITTER
IBALR BALANC=D/UNBALANCED CODE FOR RECEPTCR
IBALTP LOGIC FLOW VARIABLE FOR BALANCED TWISTED RECEPTOK
ICEMIT CODE FOR LYPE OF CAPACITIVE EMITTER

;f 1COMZ CODE FOR COMMON IMPEDANCE

%;- ICREP CODE FOR TYPE OF CAPACITIVE RECEPTOR

g ' IZENDS NUMBEK OF TERMINATIONS ON EMITTER SEGMENT

1F | FREQUENCY TABLE POINTER

‘ IFREQ ? NUMBER OF FREQUENCIES FOR WHICH TRANSFER RATIO

‘ | CALCULATED
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. TABLE 114 (Continued)

PROGRAM NAE, . _ DEFINIYTON

IF1 POINTER INDICATING LOWEST FREQUENCY TO BE USED

IF2 POINTER INDICATING HIGHEST FREQUENCY TO BE USED

ILEMIT CODE FOR IYPE OF INDUCTIVE EMITTER

ILRECP CODE ¥OR TYPE OF INDUCTIVE RECEPTOR

IMGMGE CODE FOR TYPE OF EMITTER SHIELD GROUNDINC

IMGMGR | CODE FOR TYPE OF RECEPTOR SHIELD GROUNDING

IRENDS ' NUMBER OF TERMINATIONS ON RECEPTOR SEGMENT
IscoDE EMITTER SHIELD CODE

ISCODR RECEPTOR SHIELD COOE

ITUTE EMITTER TﬁISTED/UNTWISTED CODE

ITUTR RECEPTOR TWISTED/UNTWISTED CODE ‘ :

IWIDE EMITTER WIRE ID f

IWICR RECEPTOR WIRE ID

11 LOWER LIMIT FOR FRFQUENCY POINTER

12 LowER LIMIT FOR FREQUENCY POINTER }
J IﬁDEx OF DO LOOP }
JTEL EMITTER JACKET THICKNESS iﬁ
JTRL RECEPTOR JACKET THICKNESS

% INDEX OF DO LOOP

N INDEX OF DO LOOP

NTYPE TYPE OF EMITTER SEGMENT

NTVPR TYPE OF RECEPTOR SEGMENT %

. | 4

0 4 M v b i~ AR A v b pw T
e — o

. B ¥¥ s PR SRNE S 1R T
2ok A a2 = AT




& v, o >
il T T e T AR A T IR AT s —asest . e RSP YTAY

TABLE 114 (Continued)

PROCRAM NAME DEFINITION
- ) - e ]
RC1 WiRE RADIUS FOR CALCULATION OF PRIMARY COUPLING
CAPACITANCE
RC2 WIRE RADIUS FOR CALCULATION OF SECONDARY COUPLING
CAPACITANCE
RECAP WIRE TO GROUNL CAPACITANCTE FOR RECEPTOR SEGMENT
REINS RECEPTOR WIRE INSULATION THICKNESS
RPCAP WIRE-TO-WIRE CAPACITANCE FOR RECLEPTOR TWISTED PAIR
RSDIICT RECEPTOR SHIELD SELF-INDUCTANCE
RSFACL RECEPTOR SHIFLD FACTOR FOR INNER SHIELD
RSFAC2 RECEPTOR SHIELD FACTOR FOR OUTER SHIELD
RSHRES RECEPTOR SHIELD RESISTANCE (SINGLE SHIELDED WIRE) .
RSRESL RECEPTOR INMER SHIELD RESISTANCE (DOUVBLE SHIELDED WIRE) |
RSRES2 RECEPTOR OUTER SHIELD RESISTANCF (DOUBLE SHIELDED WIRE)
RGSCAP RECEPTOR SHIELD TO SHIELD CAPACITANCE
RTE RADIUS OF EMITTER WIRE INCLUDING INSULATION
RTPDCT SELF~-INDUCTANCE OF RECEPTOR TWISTED PAIR
RTR RADIUS OF RECEPTOR WIRE INCLUDING INSULATION
RWSCAP RECEPTOR WIRE-TO -SHIELD CAPACITANCE
RZRATC COMPLEX IWPEDANCE RATIO
R1 RADIUS OF EMITTER WIRLE
— —~}
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TABLE 114 (Continued)

PROGRAM NAME

DEFINITICN
R1S RADIUS OF INSIDE SHIELD OF EMITTER WIRE
R1SS RADIUS OF OUTSIDE SHIELD OF EMITTER WLIRE
R2 RADIUS OF RECEPTOR WIRE
R2S RADIUS OF INSIDE SHIELD OF RECEPTOR WIRE
R2SS RADIUS OF QUTSIDE SHIELD OF RIECEPTOR WIRE
S SEPARATION OF EMITTER WIRE AND RECEPTOR WIRE
SLDUCT SELF INLUCiLANCE OF SﬁIELD SEGMENT
SIGRE REIATIVE CONDUCTIVITY OF EMITTER WIRE
SIGRR RELATIVE CONDUCTIVITY OF RECEPTOR WIRE
SL SEGMENT LENGTH
TPRDUC SELF INDUCTANCE OF EMITTER TWISTED PAIR
Tl THICKNESS OF INSIDE EMITTER SHIELD
T1R THICKNESS OF INSIDE RECEPTOR SHIELD
T2 THICKNESS OF OUTSIDE EMITTER SHIELD
T2R THICKNESS OF OUTSIDE RECEPTOR SHIELD
WIRLE LENGTH OF EM1TTER SEGMENT
WIRLR L.ENGTH OF RECEPTOR SEGMENT
X ABSOLUTE VALUE OF VOLTAGE TRANSFER RATIO
XFERI INDUCTIVE COMPONENT OF TRANSFER RATIO
XFERIC COMMON IMPEDANCE COMPONENT OF TRANSFER RATIO
XFERIL UNSHIELDED WIRE INDUCTIVE TRANSFTER RATIO
XFERV COMPONENT OF TRANSFER RATIO DUE TO CAPACITIVE
COUPLING
XFERVE PRIMARY COMPONENT OF CAPACITIVE TRANSFER RATIO
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TABLE 114 (Councludeq)

PROGRAM NAME

DEFINITION

YFERVS

XFERV1

XFERV2

XFRV1.

XFRV12

XFRV21

XFRV22

YFAR

YNEAR

Z1R

22

Z2R

SECONDARY COMPONENT OF CAPACITIVE TRANSFLR RATIO

EMITTER FACTOR FOR CAPACITIVE TRAMNSFER RATIO FOR
SHIELDED SEGMENT

EMITTER FACTOR FOR CAPACITIVE TRANSFER RATIO FOR
UNSHIELDED SEGMENT

SHYELDED WIRE TO SHIELDED WIRE COMPONENT OF CAPACITIVE

TPaNSFER

SHIELDED WIRE TO UNSHIELDED WIRE COMPONENT OF
CAPACITIVE TRANSFER

UNSUIELDED WIRE TO SHIELDED WIRE COMPONENT OF
CAPACITIVE TRANSFER

UNSHIELDED WIRE TO UNSHIELDED WIRE COMPONENT OF
CAPACITIVE TRANSFER

ABSOLUTE VALUE QF CAPACITIVE TRANSFER RATIO

TOTAL ADMITTANCE CONNECTED TO FAR END OF SLEGMENT
TOTAL ADMITTANCE CONMNECTED TO NiEAR U¥D OF SEGMUNT
TOTAI, IMPEDANCE ON SOURCE END OF RECIEPTOL SEGMENT

TOTAL IMPEDANCE ON RECEIVER END OF EMITTER SEGMENT

TOTAL IMPEDANCE ON RECEIVER END OF RECEPTOR SEGMENT

b e e s s e

)
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5.3.31 Subroutine Name: SHFAC S

DESCRIPTION

Function which computes shielding factor for shields.

DATA REQUIREMENTS

ARGUMENTE :

T ~ shield thickness

SIGR -~ conductivity relative to copper
F ~ frequency

COMMON BLOCKS:

None
TABLE 115
SHFAC VARIABLES
PROGRAM NAME DEFINITION !
DEL SHIELD SKIN DEPTH
P 3.14159
SHFAC SHIELDING FACTOR
SIGC 5.8 x 1077
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5.3.32 Name: DCRES

DESCRIPTION

Function which computes the d-c shield resistance.

DATA REQUIREMENTS
ARGUMENTS :

SL - segment length
R - shield radius

T — shield thickness

SIGR

COMMON BLOCKS:

None

LOCAL VARIABLES:

None

conductivity relative to copper

ORISR S

2
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5.3.33 Name: ACOSH

DESCRIPTION b
Functlon to compute hyperbolic cosine.

DATA REQUIREMENTS

ARGUMENTS :

X -~ argument

COMMON BLOCKS:

None

LOCAL VARIABLES:

None

.
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5.3.34 Name: CUPIND

fmlmELl s et S

DESCRIPTION

T VT T T T
RS

Function to compute the coupling inductance between wire segments.

P

DATA REQUIREMENTS

e T DRI R S VORIV S

!

i

i

ARGUMENTS : !

Hl - height of segment number 2 ?é

H2 - height of segment number 2 E%

8§ - separation of segments f§

E COMMON BLOCKS: iﬁ

¢ 5

3 None v

e i

b TABLE 116 i;

: i
i CUPIND VARIABLES ‘

i PROGRAM NAME DEFINTTION 3

g SH1H2 SUM OF SEGMENT HEILGHTS ;

f DHLH2 DIFFERENCE OF SEGMENT HEIGHTS i

&

i 4

g 1

v i

1 §

|

4 ]

; ;

f
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5.3.35 Name: WSIND

B A

DESCRIPTION
\ Function which computes inductance of wire segment.
\ DATA REQUIREMENTS
: ARGUMENTS :
% i H - height above gzround plane
| i R - radius of wire
’ COMMON BLOCKS :
: % None
L LOCAL VARIABLES:
None
: <~/
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5.3.36 Name: SHRES

DESCRIPTION

Function which computes resistance of a shield.

DATA REQUIREMENTS

ARGUMENTS :

SL - segment length

R - radius of shield

T - thickrness of shield

SIGR -~ conductivity relative to copper

F ~ frequency
COMMON BLCCKS:

None

TABLE 117

SHRES VARIABLES

PROGRAM NAME

DEFINITION

ARG

DEL

DEM

EMX

EPX

XMUL

ANUM

INTERMEDIATE VARIABLE

SHIELD SKIN DEPTH

DENOMINATOR FOR RESISTANCE CALCULATION
INTERMEDIATE VARIABLE

INTERMEDIATE VARLIABLE

MULTIPLIER FOR RESISTANCL CALCULATION

NUMERATOR FOR RESISTANCE CALCULATION
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o 5.3.37 Name: WSCAP
'.E DESCKIPTION
Function which computes wire-to—-shield capacitance.

DATA REQUIREMENTS

ARGUMENTS:
Rl - shield inmer radius
R2 - shield outer radius

EPSR - relative permittivity

g COMMON BLOCKS:
Noae
TABLE 118
WSCAP VARIABLES

r
@ PROGRAM NAME DEFINITION

DEM DENOMINATOR FOR CAPACITANCE CALCULATION

INTM NUMERATUR FOR CAPACITANCE CALCULATICN
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. 5.3.38 Neme: CUPCAP
| ﬁ DESCRIPTION
! Function which computes the coupling capacitance between wire
;5 segments.
?l DATA REQUIREMENTS
o ' ARGUMENTS :
Rl - radius of wire number 1
R2 - radius of wire number 2
; S - separation of wire segments
H - height of segments above ground

- COMMON BLOCKS:

None
TABLE 119
CUPCAP VARIABLES
{
PROGRAM NAME DEFINITION
D SQUARE ROOT OF SUM H2 SQUARED PLUS SS
DD D SQUARED
DET DETERMINANT OF P11, P22, AND P12
3 H2 TWICE SEGMENT HEIGHT
- P11 HYPERSOLIC COSINE OF H/R1
P12 FRACTION OF DIFFERENCE OF P12A AND P12
b P12A SUM OF HYPERBOLICS INVOLVING SS AND R12
b P12 SUM OF HYPERBOLICS INVOLVING DD AND K12
. P22 HYPERBOLIC COSINE OF H/R2
- R12 DIFFERENCE IN SQUARE OF WIRE RADIUSES
b ss SQUARE OF SEGMENT SEPARATION
.
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5.3.39 Nome: CMPLXO

DESCRIPTION

Function which computes valuve of complex parameter.

DATA REQUIREMENTS

ARGUMENTS :
% - impedance
F - frequency

DUCT ~ inductance
COMMON BLOCKS:
Ncne

LOCAL VARIABLES:

None
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5.3.40 MName: OMPLX1

DESCRIPTION
Function which computes value of complex parameter.

DATA REQUIREMENTS

ARGUMENTS :

Z1 - impedance
22 - impedance
F - frequency
DUCT - inductance
COMMON BLOCKS:
None

LOCAL VARIABLES:

None
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5.3.41 Name: CMPLX2

DESCRIPTION

Function which computes value of complex paraneter.

DATA BEQUIREMENTS

ARGIMENTS
C ~ capacitance
Z ~ impadance

F o« frequency

None
LOCAL VARIABLES:

None
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3.3.42 Hawe: CHMPLEY
Fupetion which conputes value of complex parameter.

DATA REQUIREMENTS

ARGUMENTS :

¥

frequency
DUCT - inductance
COMMON BLOCKS:
None

LOCAL VARIABLES:

None
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5.3.43 MName: CUPDUC

t re
[

DESCRIYTION

Function which computes inductive coupling between circuits.

DATA REQUIREMENTS

ARGUMENTS :
D ~ separation of twisted wires

S - separation between emitter wire and receptor wire
COMMOYN BLOCKS:

None

LOCAL VARIABLES:

Kone
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5.3.44 Nama: CAPEND

DESCRIPTION

Function which computes value of end capacitance for twisited pair
gegment.

DATA REQUIREMENTS

Pl e oo

ARGUMENTS : ;
H -~ height above ground
R - radius of wire
OMMON BLOCKS:

None

LOCAL VARIABLES:

None
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5.3.45 XName: IWTP

DESCRIFTION

Subroutine which sets codes for segment wire type.

-

E % DATA REGUIREMENTS

ﬁ é ARGUMENTS :

% IWTYPE - wire segment iype

; IWID -~ wire ID

% 1B - bundle ID

- ICWT - capacitlve type for segment

ILWT -~ inductive type for segment

IBTP -~ balanced/unbalanced code | '
IMG ~ type of shield grounding

COMMON BLOCKS:

IRE )
LOCAL VARIABLES:

None
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5.3.46 Name: NIYP

DESCRIFTION
Function which sets wire type code.

DATA REQUIREMENTS

ARGUMENTS:

ISHCOD - type of shield

ITUT - twisted/untwisted code
JBAL - balanced/unbalanced code
COMMON BLOCKS:

None

LOCAL VARTABLES:

None
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5.3.47 Name: CICTER ;
DESCRIPTION ~

Calculates the electromagnetic coupling between equipment cases,

DATA REQUIREMENTS

ARGUMENTS:
None
CCMMON BLOCKS:

ISFE, ISFR, PRTWRK

TABLE 120

CICTFR VARIABLES

PROGRAM NAME DEFINI&ION 5

RDE TEMPORARY VALUE OF TRANSFER FUNCTION é

R2 SQUARE OI' CASE-TO-CASE SEPARATION 1IN METERS

X X~COMPONENT OF CASE~TO-CASE SEPARATION ‘g‘

X Y-COMFONENT OF CASE-~TO-CASE SEPARATION '

Z Z-COMPONENT OF CASE-TO-CASE SEPARATION E
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5.3.48 Name: FILTER
DESCRIPTION

Subroutine FILTER calculates the transfer function of a filter
connected to a port termination at frequencies provided as a calling
argument. Band pass or tuned filter characteristics are provided from a
filter file, and tuned filters are assumed to be tuned for worst case.

DATA REQUIREMENTS

ARGUMENTS :

FREQ - frequency table

I1 - lower frequency pointer

12 — upper frequency pointer
TRNSF - transfer function table
IERR - error code

IRT - receptor/transmitter switch
IPORT - port index

COMMON BLOCKS:
IOUNIT, ISFE, ISFR and FILTER

TABLE 121

FILTER VARIABLES

PROGRAM NAME SYMBOL DEFINITION
D TEMPORARY EXPRESSION
DD TEMPORARY EXPRESSION
EM m COUPLING COEFFICIENT
EYESOL FILTER ISOLATICN
: F £ FREQUENCY
g_ FC BREAK POINT OF HIGH PASS OR LCW PASS FILTER
FL LOWER LIMIT OF FREQUENCY PASS OW REJECT BAND
FREQL DEFINES LOWER LIMIT OF FREQUENCY INTERVAL
h‘; - FREQ2 DEFINES UPPER LIMIYT OF FREQUENCY_IETERVAL
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TABLE 121 (Concluded)

PROGRAM NAME | SyMmBoL PEFINITION

FU UPPER LIMIT OF FREQUENCY PASS OR REJECT BAND
FO TUNED FREQUENCY

GAIN FILTER GAIN AT PARTICULAR FREQUENCY
GAM y FILTER INSERTION LOSS

I COUNTING INDEX

IPORT INDEX OF PORT TO WHICH FILTER IS CONNECTED
QQ TEMPORARY EXPRESSION

T TEMPORARY EXPRESSION

TUNHI HIGHEST TUNED FREQUENCY

TUNLOW LOWEST TUNED FREQUENCY

Tl TEMPORARY EXPRESSION

X NORMALIZED FREQUENCY

EQUIVALENCED VARIABLES:

B P(2) PFLT (2) IN COMMON BLOCK FILTER

EM P(6) PFLT (6) IN COMMON BLOCK FILTER
EYESOL P(4) PFLT (6) IN COMMON BLOCK FILTER

FC P(1) PFLT (1) IN COMMCN BLOCK FILTER

FL P(1) PFLT(1) IN COMMON BLOCK FILTER

FU P(2) PFLT(2) IN COMMON BLOCK FILTER

GAM P(3) PFLT(3) IN COMMON BLOCK FILTER
ITYPE IP(2) IFLT(2) IN COMMON BLOCK FILTER
NSTAGE IP(3) IFLT(3) IN COMMON BLOCK FILTER

Q P(5) PFLT(5) IN COMMON BLOCK FILTER

S
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i 5.3.49 Name: ENVIRN :
SR |
o) DESCRIPTION !
\ I — . )
: ]
% Subroutine ENVIRN evaluates the contribution of the internal and external 1
. . electromagnetic field toward the total received signal at a receptor port. \
A Co For an antenaa port, the external field is assumed to Le incident normal to i
- ! the antenna aperture, while for the equipment case, the internal field y
g ﬂ level is used. A wire port is assumed to be subject to the worst case 1
¥ A external field orientation over aperture exposed segments, and to worst
) ﬁi case internal field orientation over non-aperture exposed segmwents, and
",§4 the coutributions from all wire segments are totalled. i
" DATA REQUIREMENTS i
ARGUMENTS : _ _ ;
Neone

1. .

COMMON BLOCKS:
IOUNIT, PRTWRKX, SYS2, ISF, RCDI, WIRE, ISFR, FILTER, ATAWRK
TABLE 122

ENVIRN VARIABLES

PROGKAM NAME DEFINITION ! 1
AREA EFFECTIVE AREA OF ANTENNA APEKTURE }
AREAL PHYSICAL AREA OF ANTENNA APERTURE E ‘
AREA2 EFFECTIVE AREA OF ISOTROPIC ANTENNA \ﬁ
CITM INCHES TO METERS CONVERSION FACTOR i ;
ESQRD SQUARE OF ELECTRIC WIELD MAGNiTUDE ! E
EXLNTH EXPOSED LENGTH OF A WIRE SEGMENT 3
EXTFLD EXTERNAL FIELD TABLE INTERPOLATED AT RECEPTOR i
FREQUENCIES !
7 FREQUENCY !
FREQL DEFINES LOWER LIMIT OF FREQUENCY INTERVAL ]
FREQ2 DEFINES UPPER LIMIT OF FREQUENCY INTERVAL
1 COUNTING INDEX
IAP APERTURE INDEX
1B WIRE SEGMENI INDEX
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TABLE 122 (Concluded)

PROGRAM NAME DEFINITION
IDANTR RECEPTOR ANTENNA ID
IDFLTR RECEPTOR FILTER ID
" IFQ COUNTING INDEX
IFTR FILTER INDEX
! INTFLD INTERNAL FIELD TABLE INTERPOLATED AT RECEPTOR
I FREQUENCIES
? IPATHL REDEFINED PATH CODE FOR ENVIRONMENTAL FIELD COUPLING
! LSHLD WIRE SHIELD CORE (SHIELDED, UNSHIELDED OR DOUBLE
SHIELDED)
f W WIKE INDEX
i IWRTYP RECEPTOR WIRE TYPE
¥ JW COMPLEX FREQUENCY
PI PI
E SEP WIRE SEPARATION
: SCLNTH LENGTH OF A WIRE SEGMENT
TWOPLJ CONSTANT EQUAL TO 27j .
VOLT VOLTAGE INDUCED BY UNIT FIELD
WRAD WIRE RADIUS
YFAR ADMITTANCE AT FAR END OF RECEPTOR WIRE SEGMENT
| YNEAR ADMITTANCE AT NEAR END OF RECEPTOR WIRE SEGMENT
3 YY MAGNITUDE SQUARED OF ADMITTANCE
k ZL IMPEDANCE AT NEAR END OF RECEPTOR WIRE SEGMENT
% 20 IMPEDANCE AT FAR END OF RECEPTOR WIRE SEGMENT
?
!




5.3.50 Name: INTERP

O DESCRIPTION

by Performs a log=linear interpolation of a spectrum.

DATA REQUIREMENTS

ARGUMENTS:
| ;i F1 - lower frequency
F2 - upper frequency
S - table of gpectrum to be interpolated
GLEV - interpolated output level

COMMON BLOCKS:

I ST S TN e TSI W Ty, Y .

PRTWRK
: TABLE 123
INTERP VARIABLES
E PROGRAM NAME DEFINITION
, i IFLAG FLAG (WHEN EQUAL TO 1, INDICATES THAT THE PREVIOUS

0 TEST FREQUENCY WAS LESS THAN F1)
ﬁ ITEST INDEX OF FTEST
g FA PREVIOUS TEST FREQUENCY
E FTEST TEST FREQUENCY FROM TABLE
a GA PREVIOUS TEST LEVEL

s ; GTEST TEST LEVEL FROM TABLE

G2 TEMPORARY LEVEL
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5.3.51 Name: SIDE
L7
DESCKIPTION
Determines which end of a wire segment connects Lo a source or
receptor port for every segment of a wire.
DATA REQUIREMENTS
ARGUMENTS :
IPORT - index of the port
W - wire index
ISIDE - table of side codes (1 or 2) for each segment of the wire
, COMMON BLOCKS:
: WIRE
RN ' TABLE 124
SIDE VARIABLES
| PROGRAM NAME DEFINITION L
; I COUNTING INDEX
|
‘ 1Y COUNTING INDEX
) ; J UNFACKED INDEX OF A PORT CONNECTED TO ONE SIDE OF
W | A WIRE SEGMENT
i
!
r
|
by r, 2
Il) o
o
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I
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5.3.52 Name: LOAD
DESCRIPTLON

Calculates the load admittance tied on to each side of a wire
seguent.,

DATA REQUIREMENTS

ARGUMENTS :
W - wire index
Ib -~ segment index

ISIDE

!

side of segment to which a port connects (1 or 2)
F - frequency

YNEAR ~ admittance at near side of port

YFAR - admittance at far side of port

COMMON BLOCKS:

WIRE, RCDI
TABLE 125
LOAD VARIABLES

PROGRAM NAME DEFINITION
1 UNPACKED INDEX OF A PORT TERMINATION
IY COUNTING INDEX
JW COMPLEX FREQUENCY (2njF)
YTENMP TEMPORARY VARIABLE
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5.3.53 Name: WRAPUP

DESCRIPTION

This routine is the control routine for calling the routines that
read the work files after TART and write the Intrasystem Signature File,

DATA REQUIREMENTS

ARGUMENTS :

None

COMMON BLOCKS:

STIX, ICUNIT, IOUWK, FLAG
TLOCAL VARIABLES:

None
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DESCRIPTLON

DATA REQUIREMENTS

ARGUMENTS :

IMAP

i

COMMON BLOCKS:

5.3.54 Name: WFREAD

This routine reads the binacy working files. Which files are iead
depends upon the calling argument.

control variable signalling which "read" is requested
= 1, read equipment data from emitter work file

= 2, read equipment data from receptor work file

= 3, read both emitter and receptor work files

= 4, read bundle work files

= 5, read spectrum work files

FLAG, TITLE, SPECT, ERR, IOUNIT, REINIT, INDX, IOUWK, STIX, ISF

TABLE 126

WFREAD VARIABLES

i b v

D .
e CRTERRLEE SRR sk

PR RSIPPRS-L USRI TS

L drie Tl P b PR AT ke BLE L.

i

Ak it ise

PROGRAM NAME

DEFINITTION

I
1B

TEND

IEND2
TEQR
IEQS
IP

IREAD

INDEX
INDEX

INDEX

TERMINAL INDEX OF A VARIABLE NUMBER PARAMETER ARRAY
EQUIPMENT NUMBER FROM RECEPTOR WORK FILE
EQUIPMENT NUMBER FROM SOURCE WORK FILE

PORT INDEX

SIGNALS WHICH FILE 1S TO BE READ: = L, SO EQPT WORK FILE;
=2

, RC; = 3, BOTH

B
RUNSRIE S VIPEQI T SR PRE SN SR W TR SRR LRI NCWPY S

A S L A
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TABLE 126 (Concluded)

PROGRAM NAML DEFINITION

IS INITIAL INDEX OF A VARIABLE NUMBER PARAMETER ARRAY

ISR SO/RC TYPE CODE

ITIM DO LOOP INDEX

ITO LOGICAL UNXT FOR READING WORK FILE

ITYP PORT TYPE CODE

W WIRE INDEX

J INDEX

K INDEX

MODSIG MODULATION/SIGNAL CODE

NP NUMBER OF PORTS

NPR NUMBER OF PORTS ON RECEPTOR FILE

NPS NUMBER OF PORTS ON SOURCE FILE

NR NUMBER OF HARMONICS

NSP NUMBER OF SUBPARAMETERS

NSP1 NUMBER OF SUBPARAMETERS IN THE FIRST SUBPARAMETER GROUP

NTIM NUMBER OF PASSES NEEDED TO DO READS OF EQPT WORK FILES
= 1 IF ONLY SO OR RC BEING READ; = 2 IF BOTH

NWIR2 NUMBER OF WiRES PER BUNDLE

NWS NUMBER OF WIRE SEGMENTS

NWS2 NUMBER OF WIRE SEGMENTS TIMES 2 GIVING THE NUMBER OF
ENTRIES IN BEP2 ARRAY

NWS41

NUMBER OF WIRE SGMENTS TIMES 4 PLUS 1 GIVING TIE NUMBER
OF ENIRIES IN IBEP2 ARRAY
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5,3,55 Name: ASPNT

B

DESCRIPTION %
Prints finally adjusted spectra during wrapup. ;

DATA REQUIREMENTS i
ARGUMENTS : E
None :

COMMON BLOCKS:

TOUNIT, ISF, INDX, SPECT

TABLE 127
ASPNT VARIABLES

: i PROGRAM NAME DEFINITION

\J} ‘ I GENERAL INDEX

| IDCD DECODED ID ARRAY

- = IDEQPT EQPT DECODED ID

; | IDPT PORT DECODED ID

B IDSUB SUBSYSTEM DECODED ID

i;:‘ g IFG FREQUENCY INDEX

; | % 11 DO LOOP LOWER RANGE INDEX E
i, B § 12 DO LOOP UPPER RANGE INDEX |
o E LINES L:NES PRINTED

A :

T LP LINES PER PAGE LIMIT

e
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5.3.56 Name: ALPH Y

DESCRIPTION

Unpacks and deccdes ID's of five coded characters per word to arrays
of ore alpha character per word.

DATA REQUIREMENTS

LRCIMENTS @
IPCK -~ packed word array
TALPH - unpacked arrays

NWDS - no. of words in IPCK

! (OMHON BLOCKS:

; None

TABLE 128

ALPH VARIABLES 7
PROGRAM NAME | DEFINITION !
- ICH CHARACTER INDEX i
l ICHAR ARRAY OF CHARACTER

ICHR DECODED CHARACTER

| IDOT e

!

' TEND LAST CHARACTER INDEX IN IALPH

IE IWD WORD INDEX

A 11 WORD CURRENTLY BEING UNPACKED

i 12 INTERMEDIATE VARIABLE

J LOOPING INDEX

i JCH CHAKACTER INDEX IN TALPH

1.

e
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5.3.57 Name: ISFRIT

This subroutine writes out a new Incrasystem Signature File and is
identical to the program under the same name described in IDIPR vection

5.1.21.

5.3.58 Name: FTSRCH

This subroutine is ir IDIPK. See section 5.1.19.
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5.4 COMMON BLOCKS IN THE TASK ANALYSIS ROULINE

i This agection describes those labelled common blocks in TART which are
\ not used in IDIPR, avolding needless repetition of long cables. The follow-
ing labelled common blocks are described:

TABLE 129, ATAWRK
E TABLE 133. EMCASC
&;: ; TABLE 134. EMBSLN
| | TABLE 135. FILTER
é TABLE 136. TOUWK
% TABLE 137, TOUSCT
l TABLE 138. ISFE
; TABLE 139, ISFR
' TABLE 140. PRTWRK
TABLE 142. WIRE

For a description of the remaining labelled common blocks in TART
(CEARV, ERR, FLAG, IOUNIT, ISF, RCDI, SYS2, TITLE and XYZ), refer to
Tables 61-88 in Section 5.2.2,

TABLE 129

COMMON BLOCK ATAWRK VARIABLES

PROGRAM NAME SYMBOL DEFINITION
) APLEN APERTURE LENGTH
: APWID AFERTURE WIDTH
DC DISTANCE AROUND CYLIUDER OF PROP PATH (WO

WING SHADING)

ff DC1 DISTANCE AROUND CYLINDER OF PATH FROM XMTR
ANT TO WING POINT

DC2 DISTANCE AROUND CYLINDEK OF PATH FROM WING
POINT TO RCPT ANT

o DMIN LENGTII OF MINIMUM PATII BETWEEN TWO ANTEMNAS
- OR POINTS
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TABLE 129 (Continued)

l“)

o

< PRI ORI ALY NG

S

il T

EECE o Rt

ISR T

PROGRAM NAME SYMBOL DEFINITION

DWR PATH LENGTH FROM XMTR ANTENNA TO WING FOINT

DxXW PATH LENGTH FROM WING POINT TO RCPT ANTENNA

FREQ FREQUENCY OF EMIR FOR PATH LOSS CALCULATION

TIAPR APERTURE INDEX

IRO ANTENNA ~ FUSELAGE CODE, WING TC RCVR ANTENNA
(SEE TABLE 132)

IROX ANTENNA - SELAGE CODE, XMTR ANTENNA TO WING
(SEE TABLE 132)

IRSIDE INDEX INDILCATING SIDE OF WIRE SEGMENT CONTAIN-
ING RECEPTOR LOAD

IRTRN WIRE RETURN CODE (1=GROUND OR SHIELD, 2=WIRE
RETURN)

ISH SHADING/PATH AROUND VEHICLE CODE (SEE TABLE 130)

ISHW WING EDGE CODE (SEE TABLE 13L)

ISR TAPM2 ARRAY PARAMETERS FOR ANTENNA USED BY RCPT
(SEE TABLE 43)

IsX IAPM2 ARRAY PARAMETERS FOR ANTENNA USED BY EMIR®
(SEE TABLE 43)

IWR RCPT WIRE INDEX

IWSH CYLMBL PAL/T CODE (-1=WING TO RCPT, 0=NO WING,
+1=XMTR 19 WING)

LWAP APERTURE WING LOCATION CODE (SEE TABLE 42)

LWAR RCPT ANTENNA WING LOCATION CODE (SAME CODING AS
LWAP)

LWAX XMTR ANTENNA WiNG LOCATION CODE (SAME CODING AS
LWAP)

RHOAP ap p — COORDINATE OF APERTUREL

RHOR P p — COORDINATE OF RCPT ANTLNNA

RHOW p -~ COORDINATE OF WING POINT

e et 4 e
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TABLE 129 (Continued)

[ PROGRAM NAME [ SYMBOL DEFINITION

RHOX Px p — COORDINATE OF XMTR ANT POINT

SFC CYLINDRICAL SHADING FACTOR (dB)

SFW WING SHADING FACTOR (dB)

SR APRM2 PARAMETERS FOK ANT USED BY RCPT

SX APRM2 PARAMETERS FOR ANT USED BY XMIR

THAP Oap O =~ COORDINATE OF APERTURZ

TR or ® =~ COORDINATE OF RCPT ANTENNA

TS 0, ANGLE AROUND CYLINDER

TS1 Og 0s FOR XMIR TO WING

I52 052 0g FOR WING TO RCPT

T or © - COURDINATE CF TANGENT POINT (ONE ANTENNA
ONLY OFF BODY)

TTR Orr 6 =~ COORDINATE OF TANGENT POINT OF BODY-TO-RCPT
SEGHENT OF PATH

TTX orx © = COCRDINATE OF TANGENT POINT OF XMTR-TO-BODY
SEGMENT

W Oy 0 - COORDINATE OF WING POINT

TWR R € - COORDINATE OF WING ROOT

TW1 Oyl WING SECTOR ANGLE(COUNTERCLOCKWI3E)

TW2 o2 WING SECTOR ANGLE

TW3 63 WING SECTOR ANGLE

TW4 qu \. NG SECTOR ANGLE

X Ox O - COORDINATE OF XMIR ANTENNA

XAP Xap X ~ COORDINATE OF APERTURE

XR Xr X ~ COORDINATE OF RCPT ANTENNA

W Lw X — COORDINATE OF WING POINT

XX Xy X - COURDINATE OF XMUR ANTENNA

L YAP Yap Y — COORDINATE OF APERTURE
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TABLE 129 (Concluded)

o

i
o

[l
wriad wde

R BV [ .
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PROGRAM NAME | SYMBOL DEFINITION

YR Y, Y - COORDINATE OF RCPT ANTFNNA

W Vi Y - COORDINATE CF WING POINT

YX Yx Y - COORDINATE OF XMTR ANTENNA

ZAP Yap Y - COORDINATE OF APERTURE

ZR z, Z - COORDINATE OF RCPT ANTENNA

ZT zp Z - COORDINATE OF TANGENI POINT (ONE ANTENNA
CFF BODY)

ZTR Zey Z - COORDINATE OF BODY~TO-RCPT ANTENNA TANGENT
POINT

¢IX Zey Z - COURDINATE OF XMTR-TO~BODY TANGENT POINT

VAl % Z - CQORDINATE GF WING POINT

ZX 2y Z - COORDINATE OF XMIR ANTENNA
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TABLE 130

SHADING/PATH AROUND VEHICLE CODE (ISH)

ISH MEANING
1 TOP OF FUSELAGE ONLY
2 BOTTOM OF FUSELAGE ONLY
3 OVER RIGHT WING ONLY
4 OVER LEFT WING ONLY
5 FUSELAGE TO RIGHT WING
6 FUSELAGE TO LEFT WING
7 FUSELAGE TO RIGHT WING TO FUSELAGE
8 FUSELAGE TO LEFT WING TO FUSELAGE
9 FRFE SPACE
16 WING SHADING CONSIDERED BUT REJECTED BECAUSE PATH
NOT INTERSECT WING
TABLE 131
WING EDGE CODE (ISHW)
—— ) .
1SHW MEANING
0 NOT AROUND WING
1 FWD EDGE
2 AFT EDCE
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TABLE 13&

i‘) ANTENNA - FUSELAGE CODE, XMTR ANT TO WING (1RON) AND
ANTENNA - FUSELAGE CODE, WING TO RCVR ANT (IRO)

TIRST DIGIT (RELATION TO BODY)

TROX 2 IR0 2
VALUE TRANSMITTER WING WING POINT (XMTR RECEIVER
ANTENNA POINT |IF NO WING SHADING) | ANTENNA
1 ON ON ON ON
. 2 ON OFF ON OFF
: 3 OFF ON OFF ON
4 OFF OFF OITF OFF
% BLANK (SEF NOTE 1) (SEE NOTE 1

SECOND DIGIT (CURVE)

VALUE CURVE USED -

. 0 STRAIGHT LINE ONLY

v 1 STRAIGHT LINE AND CYLINDRICAL SPIRAL
g 2 CYLINDRICAL SPIRAL ONLY
f i 3 CONICAL SPIRAL ONLY

NOTES:
L. BLANK 1F ANTENNAS HAVE SAME 0 GCOORDINATES OR FREE SPACE
i 2. IF NO WING SHADING, IROX IS ZERO AND 1RO CODL APPLIES FOR

TRANGMITTER ANTENNA TO RECEIVER ANTENNA

T
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TABLE 133

COMMON BLOCK LMCASC VARTABLLS

(a

PROGRAM NAME DEFINITION

ALE ADJUSTMENT LIMIT FOR EMTR

ALR ADJUSTMENT LIMIT FOR RCPT

ADJS EMTR SPECTRUM ADJUSTMENT AMOUNT

BWFSE BANDWIDTH FACTOR AT EMTR FREQS

BWFSR BANDWIDTH FACTOR AT RCPT FREQS

EMINP INTEGRATED EMI MARGIN FOR PORT PAIR

EMINT INTEGRATED EMI MARGIN FOR TOTAL SIGNAL

EMMX MAXIMUM EMI MARGIN FOR PORT PAIR

EMS EMI MARGIN OF RCPT TO TOTAL STGNAL

EMSE EMI MARGIN AT EMTR FREQS

EMSR EMI MARGIN AT RCPT FREQS N
KSIGR RECEIVED STIGNAL LEVEL AT RCPT FREQS

RSIGS RECEIVED SIGNAL AT EMTR FREQS

3PEIL EMTR SPECTRUM AMPLITUDES INTERPOLATED AT RCPT FREQS
SPRI

RCPT SPECTRUM AMPLITUDES INTERPULATED AT EMTR FREQS
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TABLE 134 :
i:k COMMON BLOCK EMBSLN VARIABLES
»
i ) PROGRAM NAME DEFINITION
H
| EMINPB INTEGRATED EMI MARGIN FOR PORT PAIR IN BASELINE SYSTEM
- EMINTB INTEGRATED EMI MARGIN FOR TOTAL SIGNAL IN BASELINE SYSTEM
EMSB EMI MARGIN TO TOTAL SIGNAL IN BASELINE SYSTEM
EMSEB EMI MARGIN AT EMTR FREQS IN BASELINE SYSTEM
EMSRB EMI MARGIN AT RCPT FREQS IN BASELINE SYSTEM
| RSIGTR TOTAL RECEIVED SIGNAL IN BASELINE SYSTEM
TRNSEB TRANSFER RATIO AT EMTR FREQS IN BASELINE SYSTEM
i
\i TRNSRB lTRANSFER RATIO AT RCPT FREQS IN BASELINE SYSTEM
[ TABLE 135
ol COMMON BLOCK FILTER VARLABLES
B
|
. PROGRAM NAME DEFINITION
IFILT (L) EQUAL TO IFLT2 (IFTR,I) FOR FT.TER (SEE TABLE 44)
i
; PFLT(I) EQUAL TO FPRM2 (IFTR,I) FOR FILTER (SEE TABLE &%)
i }
! TABLE 136
'f COMMON BLOCK IOUWK VARIABLES
] TART IDIPR A
5 PROGRAM NAME}EQUIVALENT DEFINITION
I IEEDF IT12 LOGICAL UNIT INDEX OF EMTR EQPT DATA FILE
T
| IRLDF ITL3 LOGICAL UNIT INDEX OF RCPT EQUPT DATA FILE
sl
v TUESF 1110 LOGICAL UNIT INDEX OF UNADJUSTED EMTR SPECTRUM
- FILE
.
F LURSF 1111 LOGICAL UNIT INDEX OF UNADJUSTED RCPT SPECTRUM
I FILE
K ’
i LWBF 1T14 LOGICAL UNIT INDEX OF WIRE BUNDLE FILE
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TABLE 137

)
COMMON BLOCK IOUSCF VARTABLLES

PROGRAM NAME DEFINITION
IAESY LOGICAL UN1T INDEX OF ADJUSTED EMIR SPECTRUM FILE
IARSE LOGICAL UNIT 1NDEX OF ADJUSTLED RCPT SPECTRUM FILE
ISCHTR LOGICAL UNIT INDEX OF SCRATCH TRANSFER FILE
ITRNY LOGICAL UNIT INDEX OF BASELINE TRANSFER FILE
IWMF LOGICAL UNIT INDEX OF WIRE MAP FILE

TABLE 138

COMMON BLOCK ISFE VARIABLES
PROGRAM NAMI: DEFINTTICN
EPRML EQUIPMENT FLOATING POINT ARRAY FOR EMITTER BEING i
ANALYZED (SLEE TABLE 46)
TEPRME EQUIPMENT INTEGER AFRAY FOR EMITTER (SEE TABLE 46)
IPPRME PORT INTEGER ARRAY FOR EMITTEF (SEE TARLE 47)
ISOE SOURCE INTECER ARRAY FOR EMITTER (SEE TABLES 48-51)
PPARME PORT FLOATIMG POINT ARRAY FOR EMITTLR (SEE TABLE 47)
SRCE SOURCE FLOATING POINT ARRAY TOR EMITTER (SEE TABLES 48-21)
.
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TABLE 139

COMMON BLOCK ISFR VARIABLES

PROGRAM NAME DEFINITION

EPRMR EQUIPMENT FLOATING POINT ARRAY FOR RECEPTOR BEING
ANALYZED (SEE TABLE 46)

LEPRMR EQUIPMENT INTEGER ARRAY FOR RECEPTOR (SEE TABLE 46)

1PPRMB. PORT INTECER ARRAY FOR RECEPTOR (SEE TABLE 47)

IROR RECEPTOR INTEGER ARRAY FOR RECEPTOR (SEE TABLES 48-51)

PPARMR PORT FLOATING POILNT ARRAY FOR RECEPTOR (SEE TABLE 47)

RPRM RECEPTOR FLOATING PORT ARRAY FOR RECEPTOR (SEE

TABLES 48-51)

3
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TABLE 140

COMMON BLOCK PRTWRK VARTABLLS

PROGRAM NAME DEFINITION
BWCE CHANNEL BANDWIDTH OF EMTR (HZ)
BWCR CHANNEL BANDWIDTH OF RCPT (HZ)
EIDE EMTR UNPACKED EQPT ID
EIDR RCPT UNPACKED EQPT In
FQTDBE EMTR FREQ TABLE IN DB
FQTDBR RCPT FREQ TABLE IN DB
FQTE EMTR FREQ TABLE
FQTR RCPT FREQ TABLE
TANTE EMTR PACKED ANTENNA ID
IANTR RCPT PACKED ANTENNA ID
IBDLE EMTR PACKED BUNDLE ID )
1BDLR RCPT PACKED BUNDLE ID
LCHE EMT'R CHANGE CODE FROM IDIPR
ICHGE EMTR CEAR CHANGE CATEGORY CODE
ICHR RCPT CHANGE CODE FROM IDIPR
1CHOR | RCPT GEAR CHANGE CATEGORY CODE
1CONE EMFR PORT CONNECTION CODE (SEL TABLE 47)
ICONR RCPT PORT CONNECTION CODE (SEE ABLE 47)
E; IEQE EMTR 1QPT INDEX
TEQR | RCPT HQPT INDEX
;g} LFLCE INDEX OF LOWEST COMMON FREQ TN EMTR TABLE FOR PORT PAIR
i IFLCR INDEX OF LOWEST COMMON FREQ IN RCPT TABLE FOR PORT PATR
%; Irie INDEX OF LOWEST TABLE FREQ USED BY EMTR PORT
f L I e
g
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TABLE 140 (Continued)

PROGRAM NAME DEFINITION

IFLR INDEX OF LOWEST TABLE FREQ USED BY RCPT PORT

IF2CE INDEX OF HIGHEST COMMON FREQ IN EMIR TABLE FOR PORT PAIR
IF2CR INDEX OF HIGHEST COMMON FREQ IN RCPT TABLE FOR PORT PAIR
IF2E 'INDEX OF HIGHEST TAELE FREQ USED BY EMTR PORT

IF2R INDEX OF HIGHEST TABLE FREQ USED BY RCPT PORT

INOUTE SO/RC TYPE CODE FOR EMTR (SEE TABLE 48)

INOUTR SO/RC TYPi CODE FOR RCPT (SEE TABLE 48)

INRCP =0 IF INITIAL CALL TO COUPLE FOR RCPT PORT, ELSE NOT O
IPATH COUPLING PATH CODE (SEE TABLE 142)

IPORTE CUMULATIVE PORT INDEX OF EMTR

IPORTR CUMULATIVE PORT INDEX OF RCPT

IPRTE EMTR PORT INDEX RELATIVE TO EQUIPMENT

IPRTR RCPT PORT INDEX RELATIVE TO EQUIPMENT

IPVE EMIR PACKED SUBSYSTEM, EQPT, AnD PORT ID's

IPVR RCPT PACKED SUBSYSTEM, EQPT, AND PORL 1i°S

IREFE EMIR WIRE REFERENCE CODE (GEE TABLE 47)

IREFR RCI'T WIRE REFERENCE CODE (SEE TABLE 47)

ISRE EMTR SR CCDE (SEE TABLES 48-51)

ISRR RCPT SR CODE (SEE TABLES 48-51)

IWIDR RCPT PACKED WIRE ID

IWIDS EMTR PACKED WIRE ID

NBNDLE NUMBER OF WIRE BUNDLES

NCEL NUMBEE OF COUPLED EMITTERS INTO PERCENT RCPT

NFQE NUMBER OF FREQS IN EMTR TABLE
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TABLE 140 (Concluded)

o v e e T i 4

PROGRAM NAME

DEFINUTLON

Fam———a

NEQR
NPRTE
NPRTR
PIDE
FIDR
RFR1E
RFRIR
RFR2E
RFRZR
RSICGT
SBIDE
SBIDR
SPE
SPELIM
SR
SPRLIM
TRNSFE

TRNSFR

NUMBER OF FREQS IN RCPT TABLE

NUMBER OF PORTS IN EMTR EQPT

NUMBER OF PORTS IN RCPT EQPT

EMTR UNPACKED PORT ID

RCPT UNPACKED PORT ID

EMTR LOWER REQUIRED RANGE FREQ

RCPT LOWER REQUIRED RANGE FREQ

EMTR UPPER REQUIRED RANGE FREQ

RCPT UPPLER REQUIKRED RANGE IKEQ

TOTAL RECEIVED SIGNAL ARRAY

EMTR UNPACKED SUBSYSTEM 1D

RCPT UNPACKKED SUBSYSTEM ID

EMTR

EMTR

RCET

RCPT

TRANSFER RATIO ARRAY (DB) AT EMIR TABLE FREQS

TRANSFER RATTO ARRAY (DB) AT RCPT TABLE FRIQS

SPECTRUM ARRAY

SPECTRUM ADJUSTMENT LIMIT ARRAY

SUSCY SPECTRUM ARRAY

SPECTRUM ADJUSTMENT LIMIT ARRAY




TABLE 141

COUPLING PATH CODE (XPATi)

COUPLING MODE

Antenna to Antenna
Antenna to Wire
Wire to Wir. g

Case to Case

Lnvironmental Field to Antenilhens

Envivronmentul Ficld to Wire

Environmental Field Lo Case

TABLE 142

COMMON BLOCK WIRE

¥ GEAM NAME

DEFINITION

I AVGSEP
InAR(J)

| TENDL(T U,

(s1(1,J)
182(1,T)
IWID(IL)
IWTYPE(T)
NBSEG
NFLAG(L,.J)
SWILRER

SEGHT(3)

SECT THLJ)

¢ WIRL 1)

AVERAGE SEPARATION BETWEEN TWO WIRES IN THE BUNDLE
APERTURE ID ASSOCIATED WiTl . -TH BUNDLE SEGMENT

CODED LYSTS OF PORYTS CONNUCTE! TO "LEFI" AND "RIGHT"
SLDE OF J-TH SEGMENT, 1-1'i WIRE

M XIMUM GROUNDS ON LUFT SIDF OF JTH SEGMENT, 1-TH WIKL

MAXIMUM GROUNDS ON RIGHT SIDE OF J-TL SEGMENT, 1.-TH WIRE

SIRE LD OF ~-TH WIRE

WIRE TYPE OF I-TH WIRE

. NUMBER 0F BUNDILE SEGMENTS

NUMBER OF END POINTS ASSOCTATED WITL J-TH SEGMENT, 1-Til WLRE

NUMBER OF WIRES LN T TLE
HEIGHT ABOVE GROUND PLANE OF J-~TH SEGMENT
LENGTH OF J~TH SEGMENT

LENGTH OFF I-TH WIiRE
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5.5 PROGRAM CONSTANTS

A list of constants used in IDIPR and TART routincs, witik relevant

intormation, is

provided in Table 143,

These constants are usually mathe-

matical conversilon factors, sucii as the vario of common logarithm to
natural logavithm or geometric constants such as "pi', or the frequantly
used prodicts of comstants used in the various matnewasi ical models,

TABLE 143

IEMCAP VARIABLES

PROGRAM NAME

4

DEFINITION

—

VALUE

CEAR

RCPTRD

BWFCTR

BWECTR

BWFCTR

BWFCTR

BWFCTR

BWECLR

PWFCTR

TCRS

FMINTS

PEMPNT

TEMPN'T

UV U

COMVERSION FROM NATURAL LOGARITHM TO TEN TIMES
BASE TEN LOGARITHM

SAME AS AROVYE

ASSUMLED PERCENT BANDW/DTH FOR FREQUENCY LESS
THAN 50 KHz

—y

ASSUMED PERCENT BANDWIDTH FOR TREQUENCY BETWEFN
50 KHz and 1 MHz

GSUMED PERCENT BANDWIDTH FOR FREQUENCY BETWEEY
1 MHz AND 10 MHz

ASSUMED PELCENT BANDWIDTH FOR FREQUENCY BETWEEN
10 MHz AND 10 "1z

ASSUMED PERCENT BANDWIDTH FOR FRUQUENC, BETWEEN
100 Milz AND 1 Cllz

ASSUMED PERCENT BANDWIDTH FOR FREQUENCY GREATER
THAN 1 Gliz

CONVERSION FROM NATURAIL. LOGARTITUM TG TEN TTIMES
BASE TEN LOGARTTHM

CONVERSION FACTOR CHANGING ¢B/Hz to dB/MHz

CONVERSTON FROM NATURAL LOGARTTIM TO TEN TIMES
BAS TEN LOGARTTHM

CUTYERSLON FACTOR CHANGING dR/Mil: 1o JdG/UW:

CONVERSTOMN FROM CHiE NATURAL FOGARITHM TO TEN
TImES THE BASE TVEN LOCAR)THM

CONVERSTON FROM THTF NATURAL LOCGARYTUR TO TEN
TIMES G0 BASE TEN LOGARTTIR

204

4,342944%519

4,343

4,343

~60
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TABLE 143 (Count inued)

SYMBOL | PROGRAM | FUNCTION DEFINITION VALUE
NAME
PI WTWEFR SHRES " 3.14159
.
SIGC | WIWLFR SHRES 5.9 x 10
3 ACTFER - 3.14159.653
P12 ACTFER 2 6.28319
CITM | ACTFER CUNVERSION FACTOR FROM TNCHES TO
METERS L0254
DEGRAD | ACTFER CONVERSTON FACTOR FROM DEGPEES FO
RADIANS 017453291
ACTPER CITM/2 L0127
ACTFER CONVERSION FACTOR FROM NATURAT
LOGARITHM TO TWENTY TIMES BASE
TFEN LOGAR1THM 3.686
" . 10,, . e
ACTFER 20 106, (3 x 107 /4n(2,54)) 79,46
y
ACTFER 10 L0G, ) (376.7/4w(.0254)7) 46,6711
ACTTER CONVERSLON FACTOR FROM NATY .
LOGARTTHM TO TEN TIMES BAS . TEN
LOGARITIIM 4,343
PI ATRCFT . 41415926
Pi32 | AIRCPT 3/ 4L.71.3889
P12 ATRCFT 27 6.283185%
PIOVZ | ALRCFT 0/ 1.570796%
PL WINGSH 7 VALY
P12 WINGSH 2 6.263185%
WINGSH CONVERSTON FACTO: FROM NATURAIL
LOGARTTIM T TWENTY TIMES BASE
TES LOCART'THM 2,009
PL CYLMDI, I F.140090
LPI?. CY I MDhUL Dy GL.oBI8Y) i
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TABLE 14. (Continued)

SYMBOL | PROGRAM | FUNCTION " DEFINITION VALUE
NAME
CON CYLMDL CSH CONVERSION FACTOR .53237585 x 1077
PI ACTFER GAIN " 3.141592565
P12 ACTFER GAIN 2n 6.28319
PI02 ACTFER GAIN /" 1.5708
RADEG | ACTFER GAIN CONVERSION FACTOR FROM RADIANS TO
DEGREES 57.2958
PI GNDPRP n 3.14159265
GNDPRP CONVERSION FROM llz co MHz 1076
GNDPRP SPEFD OF LIGHT DIVIPED BY 10° 299.793
GNDPRP 20 LG, (250.793/4n) 27.55
GNDPRY 20 104, (298.793/4n) + € 33,55
PI Fiw r 3.14159
LOAD TWO TIMES DT 6.28319
CTCTFR CONVERSTON OF INCHES TO METERS L0254
cW CONVERSTON FROM dB(V)™ 10 dB(pv) > 120
PULSE CONVERSTON FROM dB(V7) /1iz 0
JB (V) 2 /il 180
PULSE CONVERSTON FROM d3(v2) 10 dB(pv)” 120
RADAR CONVERSTON FROM dBY®/flz TO
AB(pV) 2 /MHz 180
RADAR 2.3548/2/7 NIINE
RADAR 10 106G, (2n/(2.3548)°) .54
ANLOG CONVERSTON FROM dR(VZ)/Hz T0
dB (V) 2 Mz 180
STGCON CONVERSTON FACTOR FROM B V7 /1
TO AB (V)2 /Mt 180
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TABLL 143 (Contianued)

%:* SYMBOL [ PROGRAM | FUNCTION DEFINITION B VALUE ;
NAME .
TEMPNT CONVERSTON FROM NATURAL LOGARITHM |
) TO _WENTY TIMES BASE TEN LOGARITHM |8.685
TWOPLJ | COUPLE 213 i6.283185 ;1.
WIWTFR CONVERSION FROM MILS TO METERS 2.54 x 1077 sﬁ
WIWITR 3 INCHES EXPRESSED IN METERS .0762 155’
b WIWITR FACTOR USED IN COMMON IMPEDANCE . u}
; COUPLING 1077 '
§ I ]
ﬁ PI WTWTER CAPEND | 3.14159 i
ﬂi EPS WIWLFR CAPEND | PERMITTIVITY OF FREE SPACE 8.851-12 i: :
i PI WIWIFR CMPLXO | n 3.14159 gf ,
f PI WIWIFR CMPLX3 | m 3.14159 i '
2 PI WIWTFR CMPLXL | 3.14159 g
/ ; WIWIFR CUPDUC | PERMEABILITY OF FREE SPACK DIVIDED
: % BY b 1/
§ % PI WIWIFR CMPLX2 | 3,14159
K s
E‘ v WIWTFR CUPCAP | 314159 |
{ ? £PS WIWTFR CUPCAP PLRMATTEIVITY OF FREE SPACE §.854 x 10712
' PI WIWIFR WSCAP 7 314159
% : EPS WIWTFR WSCAP PERMITTIVITY OF VREN SVAGE 8.854 x 10717
i 1
i PI WIWTFR SHFAC 7 3.14159
[..
i‘ SIGC | WIWIFR SHFAC CONDUCTIVITY DF¥ COPPER 5.8 x 107
| PI2 WIVTFR DCRES 2m 6.28318
SIGC | WIWTEFR DCRES CONDUCTIVITY ¢ OPPER 5.8 x 107
WIWITR CUPIND | PERMEABILIIY OF FREE SPACE DIVIDED _
BY 4 .l()“/
? WIWIFR WS LND PERMEABILITY OF FREE SPACL DIVIDED
SN U L 25 107
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TABLE 143 (Concludedd
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LB e 0 R MV W AT LA
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SYMBOL | FROGRAM FUNCTION DEFINITION VALUE
NAME
SIGCON CONVERSION FACTOR FROM dB -
TO dB(pv)=« 120
2
SIGCON CONVERSICN FACTOR FROM dB V°
TO dB(uV)*“ 120
M461 CONVERSION FACTOR FROM dB V2
TO dB(nV) 120
M461 HARMONIC-SPURIOUS EMISSION LIMIT
FOR O dBW-PEAK OUTPUT 68,665
M4 61 ALLOWED HARMONIC-SPURIOUS EM1SSION
LIMIT AT 40 dBW-PEAK OUTPUT ADJUSTED
TO 0 dRW-PEAK OUTPUT 12.666
M461 SLOPE USED IN HARMONIC-SPURIOUS
EMISSTON IIMIT L4333
M461 CONVERSION OF NATURAL LOGARLTHM
TO TWENTY TIMES BASE TEN LOGARITIM | 8.686
. )
FEDMDL CONVERSTON OF dB(T%) TO dB(n1)” 120
. )
M704 CONVERSZION NF dB(vZ) 1O dB(uV)*© 120
M704 CONVERSION OF 26 di BELOW T
CONVERSION OF dB(V4) To dB(GV)Y? 94
—_ [ —
274
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Section 6

USER INPUT AND DATA FILES

IEMCAP uses two types of input data, card input and data file input.
Card input refers to the user-defined data whether it is in physical card
form or a file entered through a remote terminal. The data files refer to
the internal files generated by 1EMCAP. Card input is used to initially
define the system to be analyzed, to update the system, and to provide
control parameters. The IDIPR and TART programs can analyze large quantities
of data by utilizing a number of internal files that contain information
which cannot all be simultaneously stored in core. Additionally, the files
are used to allow separate running of }DIPR and TART as well as to save
data and analysis results for further use.

6.1 IDIPR CARD INPUT

6.1.1 Input Card Format

The basic format for all input cards is a free-field fr mat with param-
eters given in a positional order separated by commas. There are no
card column specifications and all blanks are ignored. This basic format
is as follows:
p[. p6
KEYWORD (MODISF) = ID,pl,pz,p3,(spl,sp2...),ps,(spl,...)...

KEYWORD - denotes nature of the data card

MODLSYK - indicates modification to Intrasvstem File, ISF. (optional)
ID -~ Alphanumeric identifier.

Py - parameters, fixed number depending on keyword.

sPy -~ subparameters, variable number depending on previous para-

meter.,

A list of keywords is given in Table 59. Following the keyword in
parentheses is an optional Intrasystem File modification code worxd for all
data except control cards.

The term subparameter group refers to a variable number of parameters
enciosed in "( )". Each subparameter group, such as p4 and pg, is counted
as one parameter so that the number of parameters is fixed for each keyword
and this number will be checked by the errc: analysis routine. An input
example is given in Figure 6 to illustrate ti:e input structure and input
types.
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INPUT CARNS

EXEC=CEARyNEW, SURVEY

OU=ND -
SYSTEM=81RP,0,0,0,-0FRy-100.

WNGRT=6%,12,225,456

SYSTEM }HGTTD: 230,16,435,49]

REMASK= FILF IN=rCATLM FNORECTEN UASELTINE SYSTEM. OFVYILEN 3-4-73
CONTROL

FUSLGF=1hFa 585, 18.R,25 4317, FLAT
ENVIRON=(EFN= tF1,100F 341FF,100Fh 1F Jyuf a
MENTAL 0F=3°,30150’l‘0,30030
FIELD _IE':'ZD"'ZU';yq"‘?O"?U
APED=MSFUWHK ,O,U,ﬂF,TF,RO,NON
s APERT‘JRE<(APER=TOPGP,o.**.2.332.9,su,10,N0u
I P ANT=COMTA,NIPOLF, VE, (.20}
ANT=CMANE ,LONP,H7 , (,25)
- ANT=TOSP ,DTPOLE,VE, (L 04}
# NTENNA ANT=PNOH? JHORN  H7 3 (o107 a5 4 30430,-5990,-20)
ANT=PDOMN, NTPCLE g VE 4 €. 07)
ANT=ALTM, HORM JH7 (L6, 7.5,26,A0 -4,y 110, -30)
FILTER=FLTPL,SG M, 1, (T0C EF,14F3,=1,~-%0)
FILTE?=FLTR2y TREOUO 1, (300 F64-1,-804200,.1)
FYLYEP=FL YR, QUITER S, (1 a07 FF e a1 Fha=1,-80)
FrLfCRS< FT ' TFP=FLTIPL, LOKPAS,L ,{1.570,~1,-10)
CILTEPFLTPS, HTPAS ity (o O5F R y=14=30)
FILYER:EFLTRE, APAST, 6, (,O8LA 4. 05F6 =1, -R0)
EILTERZFLTPT, HRUCT, 40, (LoD1ES, A FR,y~1 ,-A0)
W'RE HRVABL =70 UN, 1,4 30,1,642.R
: WOYBLE SO0 S Hy Ly 30,1 ,8, 2.8 )82, ,beby 363
TARLL | MO YPAL=GUCCC NS, 1, 30,1 46,2.8,82,8,5,6,4R3,7,0.7
TSPUSTSEONT
FOBT 2 JHFC0, MYb L. ADJUST,AFCTR, NONE ,21,%,23,140
PAKMENT = JHE COKY
l»‘RFQ:]O,iﬂ.[Q,'},‘)L
((PORTPASE, 6,0

EOLIPNENT SGUACE=F ACC, 40, MTLSFT 380 (1000227 8y 100.1 3,745 c8 Fhy52.5,100.t 6,
CAang. 175 1aF59, -7 haB)
' FOED  2CASE 4 e g MILSPC, MILS TR
PORT=OMLO G ANT , (FOMTA, G, 040,0,36,NUWY,50,0,0,0,0 JELTR2
PORT COMLE SOURTFERF, TNy, 225FF,399,9E5, 100+ ,50.E 3 uM(YOINE 8 3510 4 (-50,-160)

L ORCEPTEOF, Xy, ,22676,309.9F6,-100 4S0.E3,AMIWOICE ,5,E3,0),1.E6
VO ORI BT, (COMTA 0,0y 0,138,625 ,M0U) 4,60,0,C,0y0 ,FLTRY
SOUICEZF g 30,2250, 890,966, 100 .., 50.FE3, AM(VOICF, 8, E341),(=50,-100)
GOEPT=RE, 30,,225FR,599. 966,100 ,50.E3, A% (VITCF,G,E3,0),1.F5

PORY-ADF IR, ANT , (E0LaNF 0 ,0,0,0,129,N0W),50,0,0,0,0 s 0
REFOY=PE, 1,250, 3%9,006,-100,53..F3,AMYITCE,H,E3,0) 41.F8
PORY = PWREP y W by (100 Ly AW g ALy GND G NONE G EXY 325430 4,0,0,40 ' O
« GOURTE =POWEY , "0y 11,600y dy LyMS01 A
W, BCE P =L AWEY a1y 0,2y 1y MGB1A
!k PORT=8 1 WY, INLy :’H?.,AZ,GNH,NONE,NOT!—'X) 3D 0404 ),040 s 0
SOURC T = TOMAL, 00 L2000 5 b FRyRECTPLE 20.F 33 1ot -AY 310, 9L TS ylbat b
CNBTEDYEON, HEPT , (0 7 a0 PHL, A2, GND G GNNLEXY (50,0 ,0,0,40,0
LMy SIGRAL %), . ULt RECTPL (I W0 3,203,100, VLTS, 600

REEE STGHUAL 330, 20 F Zy6 et RECTPL (140 3,71 =33, 10, VLTS, 4. F5
FOMMENT=TADAN
_ ENCT=TACAN, M61B10,ANJUST, CNIBY N0t =3, 15,175
P FRFN=30,18.E9,1, 3&
FOTAL=8C0.C6,062  EGHy1N75F6,1130.1. 1213.86,1280.¥0,1380€6
‘ PORT=CASF, 1,4
S SOURCE =G ASE y S0, HTLRPC, HTI ©1

X
A ROERT=CAST, 30,5 LGP, MY 51 3
L PORT=TACHF y ANY 5 (CNHI R, 0,0,0, R0, §7% W) .50,0,0,0,0 o FLTRS ‘
L SOURCE=RT, S0, 10°% a0, 1130155 1509,972F RANMAPIPFOTIPL ¢3047.5E-0) , (~50,-80)
FIGL'E S 6
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RCFOT=RF 330 196286 4121 3F6 4y~ 10045007 3,RADAR(RECTRL , 30, 0.56-6) , 100t
POPTaPOHFR ,WIOF, (ANNLL,A1W2,81 ,GND,GNO,NOTEXY, ,%,0,0,0,0 o 0
SOHRFE= POWER, 304115, 400,043,061
RCFPT= POWER,30y115,400404 3,M4b1A
ENPT=IFF MU B1, ACIUST,ONTRY ,NOT, 5,7, 175
FREN=70,318.E9,1, 3F
FQTARL=1030.€6,1090F6
PORT=CATE 40,0
SNYPCE=CASE, 30, MIL,MTL
RCEPY=CASE,304MIL W MTL
PO‘"*I’FQF,ANT. (TQSD,O,O,O,B\),ZZQ,NOH),‘50,070,0,0 y FLTRY
SOURCE=RF,30, 1090E641090E6,1000,5E5,RADAR,(TP70,2200,.45E=-5,
«1E~€ 4 o 1E-6) 4 (-60,-90)
RPEPT=0F,30,1030FE6,1030E64=70,7FEH,RADARP(TRZN, 2200, 445E=6,.1E-F,
«1E-6),0
PNRT=ONHER yWIRL , (BNDLL,RIM2,0 1 ,GND,NONENOTEX) 4y a5, 0,0,4040 s 0
SCURTE=PONER 30,145,400, 3, 3,Mub1A
QrEPT= DOHFQQ:’iniq"‘OCD'Ug3,“”&615
SUBSYS=IMADD
COMMENT=IN-ROARN PYLNN
ENPT=TNPYL, M4 AL A, 80JUSY,STAR,NON ,R1,4,-20,3C0
FPFT):]U.iﬂ.Eqd,}S
FQYRAL =1Eh; 4EG,5FA
PARY="ASt, 0,0
SOUPCE=TASE, JO,MTLSPC, MILSHN
DCEPY= MASE, 30 MTLSPM, VILSFED
PORTIPFX  ANT 4 (PANHR, 10043 yP1eS5,-204240400T),7 ¢,0,0,04G,FLTRR
SOUPCE=RF, 30,175 ,4Fb,y 15000, JEOSPFNPT (- SEFy-18.240¢,714%,
VBEE, ~18.2) s U=t Cuy=nDa)
PORT=TPAX  ANTH(ONON2,100,230,81,.5,-20,3L0,807) ,73,0,04040,FLTRS
SOUPCE=RF 430,177 b6, 15000,y (76 4SOENT (- SEE,-18.7 407102
-5F6,‘1’.-2),('60- y=20.)
PART=TPCO ,ANT, (POAMN,(C 40, 81.59=209270,080T) 310090,0,0,0 y
ROEPTsDF ,30,4F b V6 ,y~30, IF6,SPECT(~,5ER, =18 .2,
0,’1-5,.“F6,—1ﬁ.?) yO
PORTZEENTN,HIOE , (ANNL 2, ROWE,P2,GNN,G5,EX) 4 1,50y 05040 s 0
DCE°T=EEH,3O;iy1'(30,1'0, 1-[1\:111”

PARY=ATDIM,WIRE, (ANDL2,32H?,02,GNN 6N, IT0CY ), 16G083,0,%,0,0,0
DOEO TR IGNAL 30 ,4F 335 .EhPECTRL (20,83, 1.1 =R) ,3i,YLYS,4.ER
PORT=DHRED y WIOE, (NN, LWL, CL 6N, NANE EXY 3 05,406,04040 s 0

SOURFE=PNRER , 30,115,400, 2y 1,MuA1A
DPFPT:P“HED,30‘115,L;GO,2.1"455611\
COMMENT=NUTANARN PYLON
EQPY=NAPYL,MU6LA, AN JUST STAA,NONM o1 30.54-20,350
F"EQ=30,1’).EQ,1,‘.5
FOTBL= 16, uEDy5FF
PORT=CASE 4340
SOURANE =CARE , 30 ,MTLSPC, MILSFC
POEP Y= CASE,30,MTLSPr, MYLSEC
PARPY=NTFXy ANT (ONPUR 1,0, 0,1 34,5,-20,300497T731,73,0404040,FLTPH
QOURAME=PF 430 41F% quF vy 19000y 3FASPECT (=81 E,~18.¢,0.0 1R,
EBFBDy=iBe2) 9y (-Cay-20)
DOOT=NRAY  BNT (PANUI 400, 18031 Fba®,3 =204 37C,R0T) 47 340,040,0,FLTRG
SORNTE=RF 10, 1FA L WFF 15000, 30A, "0FCT(~ REf,-18.2y04y 149,
-555;’18-2) '("El}n"‘"(}.)
TORTzOROD JANT,, (ONCMM Gy 04130es3-20,160,0%),100,0,0.040 » 0
RrEPT=UF, 20, 1FKa,4ER,~Q0,3Fh, PECY( JSFR,-1R 72,
Cy71Ry5FA,=10.2),10
POMMENT=CEMTER LTNT STATINM
FAPT=CENTL GRLAZAD JUST, STAS MO ) 3 -206, 7%
FOINa3053R8.E9,1,3%
FaraL =1FF,LER,5FC
PORT=OATE, 0, ¢
SANACE=C RS 3 W TLRDL M Lok

FIGURE 6 (Continued)
EXAMPLE OF INPUT STRUCTURE
(Part 2 of 3)
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RCEPT= DASE 30,TLSFC,MILSFP
DﬂPT:nLFX,ﬂNT,(Dn“Hp,iﬂﬂ,0,0,—20,?“0,MQV),73,0,0,0,0
SOUQPF=RF,30,1FF,QF$,15000,3“6,?PFFT£~.§‘fy—lﬁ-?,U.,fl.“.
o5F6,‘15.2‘|(‘FU-7‘“00’
OﬂQTtﬂtﬂX,ﬁNT,(Dﬂ“HR,icﬂ,150,0,420,360,N0H),73,0,0,090,FLTQT
SnUprE=QF'30!1FF‘ ’“F‘\y 1=000 y3E‘3,qurT (‘.SFE y-1833,‘!.v’1.".
.5E6,-18.2\,(-FC.,-QG.)
POR"’:TPOO9ANT5(°nnHNgC10,0y’20v310 ¢y NOWY ,100,0,04+0,0 s 0
PCEPT=QF,30,1E6,QE6,-Q0,3FQ,SDECT(—.gfﬁywlqn?,
0)7103«).5[‘-.‘,1"1“- 2) ,0
QURSYS=RNALY
EQ¢T=°TUNT,Mkﬁl,ﬂDJUST,rNIBY,Nﬂ*,0,9,175
FPEQ=30,18E69,1,3%
FNTBL=k200F5,4300F6,4ul0Fh
PNRT=CASE 40410
SNIRCF=NASE 335, MTL  MTL
RAECT=CASE, 30 ,MIL,MIL
DOQT=°F”U795M1,7ﬂtT“'09130.Q2,0,212,N0N)q30,G,C,O,C y 0
SUUDPE=QF'3C,k?BDEF,k4OQF8,lJG,SEG,QAGB”(TDZD.10F3,.1F‘9,-01E-iy
inF"E’ ’(‘LOC,'QG ,"“0)
PART=RFINANT, (AL TMy 0, 100,=42,0,212,MCH) 4505040, 20y C
RCE°T=°F,30,Q?00F5,53LJFFs-ﬂU,QOFﬁyoﬂnﬂj(TDZﬂ,iGr3,.1E-“,.OiF'E~
oniE-ﬁ) 1C
SUASYS=NTKo
EﬂPTquF”,M461,AUJUST,AFTcnyNOT.?i.R,1%'1“C
FREN=3C,18,.E9,1,27
PORT=CASF ,0,0
SNYPCrF=CASE, 30, MTL,MTL
DCEPY=CASFE,30,4TL,MTL
PORT=W””TN,HTDE.(“NWL?y??N2,n2.GN“,GND,CX),VO,C,C,G,C,F
QCFD*=RIGNﬂL,3U,1F3,“.E51°FCTPL(20.E3,1.E-%),IGqVLT“,Q.FG
AY=aNNTL |
ROTS=“1QR,6S| 1UE,Q1,OyPD-’370-‘0901,“C,QU1L¢‘JO
“SEG=A1,“1,270.9,h,’OHD1,T0”C°,
81,1, 32,046, 0OMP1,0
WTRE=P{W1,SPr22,A1,71,"1
WTPE=0{W2,SCr<z2,n1,01
BUNDLE=RNOL?
BPTS=A2,0.75,115¢R2,-‘31.3,-20,2"0,r'2,“,‘?0 sul 7)2,(31.‘;y1‘3’1%”
BQEG=Q2,C2,119-2,“,”0M91$N§FHH,
82,02’1q 1.0,‘0‘(_‘("‘40?,09
N2,02,220yk4,CNHP1L,0
WIRT=RPHi, SPCCr,A?,02,32
NT‘?FZPZH?,?‘"‘QZ ,V'Z,'“'Z ,ﬁ?'{\?_
FNNATA

SR

FIGURE 6 (Concluded)
EXAMPLE OF INPUT STRUCTURE
(Part 3 of 3)
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There are three types of specifications for any parameter: a user-—
supplied alphanumeric component identification (ID), a pre-defined alpha-
numeric code word, or a numerical value. ‘This specification will depend on
the card format and other parameters of the card. A list of card formats
is given in Tables 144 - 14B. The list of alpha codes by keyword is given
in Table 60. These alpha codns can be given by the two letter abbreviations
shown in the table, The program searches the list for the valid alpha code
words for the keyword and assigns to It the numeric value given in Teble o0.
The user supplied numeric identification 1s compos d of up to 5 letters
and digits, the first being alpha. The number of parameters and subparam-
eters given is checked by appropriate tyve and the card is flagped as an
error if the number is in error. The User’s Manual gives more detailed
input specifications.

6.1.2. Data Hierarchics

There are two hierarchics associated with the input card formar., The
first hierarchy is subsystem, =quipment, port, source/receptor, In that
order.

SUBSYSTIM = "Subsystem 1D

EQUIPMENT = "Equipment ID", ...
PORT = "Port ID", ...
SOURCE = "S/R CODE", ...
RECEPTOR = '""S/R CODE", ...
PORT = "PORT TID", ...
RECEUTOR = ""S/R CODE", ...

ALl the port input cards representing perts of a particular cquipment
follow the equipment and subsystem input cards.  EBEach port may be a receptor
or source or both, and source and receptor input cards follow the port
input card in either order.

The second hierarchy is bundle, bundle points, bundle segments, wire:

BUNDLE = "Bundle ID"

rrrs = "point ID", xl, YL, zl, e
BSEG = "Point IDY, "Point IDY, ...

WIRE = "Wire ID", ...

WIRE = "Wire D", ...

WIRLE = "Wire 1D, ...




i The bundle identifying card must be first, followed by the bundle :
: points input card, bundle segments input card, and wire input cards in any i
i order.

1
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A description of the specific input card formats including control
cards is given in Tables 144-148. For a more detailed description refer
to the IEMCAP Uscr's Manual.

6.1.3 iDIPR Data Input Rules

1. The format of all cards (except end-of-data) must have a kevword,
an optional ISF modify code, and an equals sign, followed by the param-
eters assoclated with the keyword. There are no column specifications.
Parameters can be continued onto following cards by specifving the last
non-hlank column of the card to be continued as ', "

3 >

b ' 2. unly those keywords specified in the Input Data Section will be
recognized,

3. AllL parameters denoted as alpha code have a list of wvalid options
to be selected by the user. Unly these options will be recognized.
P' (These are given in Table 60.)

4, All keywords and alpha code words can be abbreviated by the first
two letters or given in full.

i
|
|

5. All paramete.s denoted as alpha ave user-supplied alphanumeric

identifications (ID). The fullowing conventlons apply to ID's:
a. An 1D is composed of 1 to 5 alphabetic letters and digits. -
(More than 5 results in a syntax error.) Blanks are eliminated
and the charvacters cowpressed.

b. The tirst character ol the LD must be alphabetlic.

¢. No special characters may be used in an 1D,

o d. In general, the LD should be unique Jor that keyword type.
Some exceptions to this are permitted. For example, only port

. ID's within an equipment need to be unique, and cach new cquipment q
K uusi. have the first port 1D specified as CASE. }
i (. Parameters and subparameter groups are separated by commas. g
l ;
| 7. The exact number of parameiers associated with a keyword must be
% piven, cxceplt for coutrol cards (EXEC, LIST, oUTPUT) and in those

i)

instances where alternate ways are given in the fnput Data. 1L a
b parameteyr i not applicable, a placeholder, such as 0, must be giv:n
to show the omission. This holds cven if the parameter is the last
one, as the amber of parameters is checked for cuch card, and it 1s
flagged ou ae e or if the correct number of parameters is not given.
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P On control cards, the position of a parameter must be preserved with
placeholders, but if parameters at the end are not used, they may be
i ﬁ omitted. For example, on an EXEC card, EXEC = ISP, NEW is sufficient.
" 1f. however, CE {cancel error stop) is desired, the third parameter
' q@i must be given to keep the position of CE; i.e., EXEC = [SP, NEW,
o . ISF, CE.
'i 8. Parameters enclosed in parenthesis are called subparameters.
; | The number of these is variable or fixed, depending upon the particular
> ; use, T1f the number is fixed, the exact number must be given. For
i example, on the SOURCE = CNTRL card, MODSIC determines the subparam—
cter specifications. 1f MODBSTG is PDM, there is one and only one
: subparameter, r); if MODSIG is equal to SPECT, there is a variable
T number of subparameters (up to 10 frequencies and 10 gains).
Ej 9. All parametcre not specitied as alpha or alpha code should have
Y user supplied numeric values given. The following conventious are
13 used for numeriecal values:
| '3 a. Either integer values or floating point values can be given
A (10 or 10.).
IS i
! o. Floating point numbers may be expressed in expcnential form;
S such as .nkts, n.nkt+s where n is the base, s Is the exponeat to
e the base 10; the plus sign may be omitted if s is pusitive (3.1El,
BN 31.4E-01, .314E+41 are all valid).
)
i‘l Y c. PDouble precision values are not allowed.
128 E 1
8 g d.  Therc is no cowplex value input except where specifically
» Jw expressed. In such cases, the real and imaginarvy values are
n E given as two parameters; for example, for a RUEPT = EED (electro-
o explosive device), the function is given as a comwplex number
specified as 2 parameters: i.e., RC = FED, 30, L, L, (30, L,
0, 1.E10, 1, 0).
10. The following rules apply to the order of the data:
a. The execute card (EXEC = ) must be the first rard of the run.
b. The execute card should be followed by rthe ideutification
cards (TITLE and REMARK) and input/output control cards (LI5Y and
OUTPUT). ‘There is no specified order to these four cards,
c. The dat: defining the system is grouped into thiree groups
' and these groups must be given in the following order:
' group 8
3
: 1. System data
2. Subsystem data
E 3. Bundle data
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; | The individual cards that b2long to each of these groups are
4 i gliven in the Tables 144 - 148,

d. Tha data cards belonging to the group L, system data (SYSTEM,
[ . . ~ ¥
L ‘ ANTENNA, FILTER, etc.), may be in any order.
n
: e, In group 2, the data must be given in hierarchical order as

follows:

1. Subsystem

2. lEquipwment

3.  Frequency

4, Port

5-6. Source or receptor (either order)

i 4-6, Cards repeat for a maximum of 15 ports; 2-6 repeat for a
L maximum of 40 equipments; 1 is inserted where applicable,
\
v,
[ 3 - 4 Al A
" f. For new jobs, the first port ¢f an equipment must be the CASE.
N A source or receptor card also must be given for it.
g. At lcast one subsystem card must be given prior equipment data.
h. Port [D's must be unique within an equipment .
i. A subsystem must bave at Teast one equipment.
: j.  Un new jobs, an cquipment must have at least ous port, a

port must have at least one source or receptor or both. It may
not have multiple sources or receptors,

K. In group 3, bundle data, the bundle identification must be
the first card, followed by other bundle data in any order.

1. BLach bundle must have one and only one bundie segment and one
and only one bundle points card and at least one wire card.

%, For multiple entry keywords, the following maximum system
specifications must not be exceeded:

’ EQUIPMENTS: 40
PORTS per EQUIPMENT: 15
TOTAL PORTS: 000
APERTULES : 10

Ed
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ANTVENNAS ¢ 50
BUNDLKS 10
SEGMENTS per BUNDLE: 10
WIRES per BUNDLE: 50

n. The last card must be an ZODATA card. ETOD can be used
instead for trade off runs.

6.1.4 Modifying the ISF File

Any ISF file can be used as input to am IEMCAP run, with data cards
being used to modify any of the ISF data. This ISF file can be created
by an IDIPR run, a TART rum, or the merge utility prog. am.

To use an ISF with input modification in a IDIPR run, the job status
on the EXEC card must be MOD. Three types o! modifications can be made to
the ISF: add, delete, or modify. These modifications would be specified
as che modify code word following the keyword on a data card. A list of
rules governing the mocdify process is given below.

1. All data from the old ISF file is included unless overridden
or deleted by an input card.

2, All rules given for Input Data apply except where cxceptions are
given in this section.

3. All added subsystems must tollow thoase to be moditied o1 deleted,

4. Within an equipment, all new equipments to be added must tollow
those equivments modilied or deleted.

5, The data tc wmodify subsystems and equipments must ne given in
the same order as they are on the Intrasystem File being moditied.
Hence, in setting up a modify run, the user must have a pistiog ol
the equipments on the ISF, as this is the order on the file.

6. Within an equipment, new ports zud modifications to existing
ports can be in any order.

7. A system data entry, such as an antemna or filter, iy
giving a keyword, modify cnde cquals sign aind identdification. For
example, ANT(D) = ARXZ.

8. There is no oxder to the system datu entries, including those
which modify the 1SF data.

9. Buadles to be modified must be in tle same orderv s thev appear
on the [SF.
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10. All bundles to be added must follow those which modif« existing
TSF bundles.

1l1. Subsystem data and bundle data belong to a hierarchical systen,
This means that wodifications to an upper level apply to all its lower
components, that s, those components that have the upper level
components D as an implicit 1D. Il also means that in order to
modify a lower level, it is nccessiary to specifyv all upper level ID's
that define it; that is, all its implicit ID's. For example, to
delete port XY2 of equipment TACAN of subsystem ACOl, the following
would be specified:

ACO 1

i

SU(M)
EQ(M) = VACAN
PO(D) =~ XY2

L2. 11 a higher level keyword card has only a modificatiton code,
equals sipgn and an ID on it, the parameters of the hevword itsclt will
not be modified; instead, the ID is used to give an implicit ID to o
lower level keyword. 1f, however, parameters tollow the TD, thev will
override those parameters of the kevword. Lf any parameters are
given, all parameters must be specitied, even if some parameters

are unchanged in value.

13. Any higher level keyword, such as subsystem, can be used to
denute all equipments associated with it. For example, a subsvstenm
with a delete modification code and an tD would delete all equipments
associated with . [f one equipment of a subsystem is to be deleted,
the subsvstem would have "modify" speciticd so as not to delete the
other cequiprients. For example, to delotoe TACAN, specity

SUGH) - AL
EQ(D) = TACAN

14, The detault modity status, 11 not specificd is "Add." oo o NIW
run, no modification code needs to be specitied for anv data.
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NOTES:

TABLE 144

IDIPR INPUT DATA CONTROL AND WAIVER ANALYSIS CARDS

FORMAT NOTES

BEXEC = TASK, JOB STATUS, CTASK, CERR L
TITLE = (title data)

REMARK = (remark)

LIST = NISF, OISF z
QUTPUT = ISF 3
COMMENT = (comment) 4
WA = SID, :lD, PID, fs, fs,, ds, fro, fr,, dr 5

TASK specifies which task is to be performed: 1SP, SGR, CEAR.
JOB STATUS specifies OLD, NEW or MOD system.

CTASK specifies a subtask option if TASK = CEAR. Subtasks are
TO - trade off, WA - waiver analysis, SU - LMl survey.

CERR specifies that ISP is to be run regardless of input errors.

NISF specifies whether 1 report of the new ISF file 1s listed.
OISF specifies whether a report of the old ISF file is listed.

ISF specifies whether a new ISF file is to be created in an IDIPR
run.

Any nuuber of comments can be inserted into the data. They will be
printed with the listing of the data onlvy. Title or remarks should be
used if comments are to be saved on the ISF.

Subsystem ID, equipment ID, port ID, low frequency of source shift range,
high frequency of source shifc range, displacement for source spectra,
low frequency of receptor shift range, high frequency of receptor shitt
range, displacement for receptor spectrum.




i
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TABLE Lo
: IDLIPR SYSTEM INPUT DATA
. FORMAT NOTES
SYSTEM = TYPE, longitude, latitude, a2ltitude, adjustment siatety 1
margin, EML print Lliwmit
; FUSLGE = Fg,, P&, P, wls, wlpor, MDL 2
WNGRT = bl, wlk, [sf, fsa 3
: WGTIP = bl, wl, fsg, fsl 3
: {
! APER = APID, bl, wl, ts, width, Leagth, WOLOC 4 i
: (This record is repeated for each aperture, up to a maximum ot 10,) ;
' )
ANT = AlD, MODEL CODE, POLAR, (p+ Py, -..) > !
(This record is repeated for each antenna, up to a maximum of 500
& T . . . ;
. FILTER = FLD, TYPH, no. stages/order, (pp. Pogs +..) 6 :
‘ (This record 1s repeated for cach filter, up to a aaximum of 201,) i
i
WRTBI. = WIDID, SH/UN/DS, no. wires twisted, cond. diam., conduc~— 7 i
tivity, insul. thick, diclect const., shield int. diam,.
sh. thick, jacket thick, shld-cond cap., 2nd shid, int.
. diam., 2 shld thickness .
(Thrs record is repeated for each wire type, up to a maximum of 20.) i
OFFL = 20, CO_, ... 8
1’ 2 1
LEFL = Oil, cil- e Q i
BFQ <ol ol L0 ]
NOTES: 1
L. SYSTEM CAKD: TYPES arce ATR, GROUND ov SPACHE. For oround. g
specify GROUND (conductivity, relaiive permittiviev). i
2. FUSELAGE CARD: Fuselape conical nouwe Llimit, fuselage radius,
core radius, centroid of water line, bottom water line, round or
flat bottom code. All dimensions in inches.
3. WINGROOT AND WINGTLP CARD: Butt Lince, water Line, ltorward and )

aft fusclage station of wingroot/wingtip. AlL dimensions in indhes,

B =S — |

.
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TABLE 145 (Concluded)

4, APERTURE CARD: Aperture ID, butt line, water

width, length, wing location: NOW (not on wing),

line, fuselage station,
BOT (bottom of wing), TOP

(top of wing), FWD (forward edge of wing), AFT (aft edge of wing, TIP
(tip of wing). All dimensions in inches.

5. ANTENNA

(log period

CARD: Antenna ID, antenna type, polarization (HZ, VE or CI),
(length in inches, maximum gain in dB, vertical half beamwidth, azimuth half
beamwidth, side lobe gain, side lobe angle, back lobe gain). .

Antenna types are DIPOLE, WHIP, SLOT, LOOP, PARDSH, (parabolic dish), LGPER
i), HORN, SPIRAL, PSDAR (phased array).

6. FLLTER CARD: Filter ID, lilter type, number of stages or order, (filter
parameters which vary with filter type).

TYPE PARAMETERS

SGTUN single tuned stage (fo, B, Yy, isol)

TRCOUP transformer coupled stage (fo, y, isol, Q, m)

BUTTER Butterworth tuned (fo, B, y, isol)

LOWPAS low pass (fu, v, isol)

HIPAS high pass (fl, vy, isol)

BPASS band pass (f1, fu, y, isol)

BRJICT band reject (f], fu, v, isol)

where fo = tuned frequescy, B = bandwidth, y = insertion loss,
isol = isolation, Q = vircuit Q, m = inductive coupling factor, fu =
upper break point, and . = lower break point.

7. WIRE CHARACTERISTICS TABLE CARD:

Wire type 1D, shielded/double shiclded/

unshielded code, number of twisted wires, conductor diameter, conductor
y, insulation thickness, dielectric constant, internal diameter ol

conductivit
shield, thi
capacitance

8. OUTSIDE
mental fiel

9. INSIDE

mental fiel

10. ENVIRO
up to 90.
are given,

ckness of shield, thickness of jocket,
, Internal diameter of second shieild,

shield-to~inncr--conductor
thickness of second shiceld.

ENVIRONMENTAL FIELD CARD: Optional table of external cnviron-

d ievels, up to 90.

ENVIRONMENTAL FIELD CARD: Optional table of internal environ-

d levels, up to 90.

NMENTAL FIELD FREQUENCY CARD: Tuable of co responding frequencies,

Must be included if outside or inside
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TABLE 146

IDIPR SUBSYSTLEM INPUT DALA

FORMAYT

NOTES

S5UBSYs = S51D

NOTES:

1. Alpharumeric subsystem identificatica

4 A nitlfad”. b .
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TABLE 147

INIPR EQUIPMENT, PORT AND SOURCL/RECEPTOR INPUT DATA

to return circuit (ground, shield, balanced wire or unbalanced wire

return, shield grounding configuration ("nouace™ if wire is uashiclded;
"open" or “grounded" if wire is shictded; "open-open', "
ete. if wire is double shielded),exposure to aperture (exposcd or
not expused).

(d) Subparameters for antenna: (antenna ID, vertical pointing angle,

azimuthal pointing angle, water line, butt line, fusclage station,
wing location code (code same as aperture)).

293

open-grounded”

FORMAT N ;
QT - BT, SPEC, FINADJ, COMP, CLASS, b, wl, o= | ;
3
FREQ = f_, f , I N )
« 1’0 1o’ fmax E
FTQIBL = f1, %2, £3, ... 3
PORT = PID, P1, P2, P3, ... 4
SOURCE = SR CODE, adjlim, P1, P2, P3, ... 5
RCEPTOR = SR CODE, adjlim, PLl, P2, P3, ... S
(Last three records are repeated for each port, and entire format
is repeated for each equipment.)
NOTES:
1. EQUIPMENT CARD: Equipment ID, EMC specs to be used as starting
point (M461A, M6181D), tixed or adjustable EMC limit, compartment 1D,
security classification (none, confidential, secret, top secret),
water line, butt line, fuselage station.
2. FREQUENCY CARD: Lowest frequency, highest frequency, number of
frequencies per octave, maximum number of frequenties in spectrum.
3. FREQUENCY TABLE CARD: List of frequencies in spectrum. ‘
4. PORT CARD:
{a) For equipment case: port ID, initial spectrum displacement
for source, initial displacement for recep 1.
(b) Otherwise: port ID, wire or antenna, (subparameters
depending on wire or antenna), resistance, capacitance, induc-
tance, initial spectrum displacement for source, initial dis-
placemént for receptor, filter ID.
(¢) Subparameters for wire: bundle 1D, wire 1D, point 1D, reference

)
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TABLE 147 (Continued) i
3
SOURCE/RECEPTOR CARD i
(a) For cquipmuent casc:  "CASE", spectrum adjustment limit, narrow- . s ;
band specification spectrum, broadband specification spectrum (for ]
narrow or broadband specifical fons, a user-provided table of fre-
quencyq, level |, etc., up tn ten user levels, may be given or the
alpha code word, MIL SPEC, to getr the mil spec for the equipment). k

(b) For radio frequency: "RF'", spectrum adjustment limit, lowest

tuned frequency, high2st tuned frequency, power or sensitivity,

channel bandwidth, RF modulation code (subparameters), (harmonic 3
displacement level relative to fundaicntal for 2nd, 3rd, up to 10th),

intermediate frequency feor receptor only.

RIE MODULATION CODE

CW

PDM
NRZPCM
BYP oM
PPM
TELEG

FSK

PAMEM
RADAR

AM

continuous wave

pulse duration modulation

NRZ pulse code modulation
biphase pulse code modulation
pulse position modulation

conventional telegraph
trequen—y~shift keying

pulse amplitude modulation
radar
rectangular pulse RECTPL,

trapezoidal pulse TPZD,

cosine gquared cusQn,
gaussian pulse GAUSS,
chirp radar pulse CHIRP,

amplitude modulation

double side band suppressed
carrier

single side b ownd, lower

single side ba !y, upper

SUBPARAMETERS

none

Uit rate

bit rate

bit rate, modulation indes
bit rate, »ulse width
words per minu.e, Unne
frequency

bit rate, frequency
separations

peak frecuency deviation

bit rate, pulsce widt..
bit rate, pulse widin,
ris~ and {fall tire

bi: rate, pulse width
bit rate, pulsc width
bit rate, pulse widtu,
rise and tall tir. .
compression ratia

signal tvpe (voice,
clipped volce, or non
voice), bandwidth, modula-
tion index

ignal type, bandwidth

signal tvpe, bandwidth

signal type, bandwidth




T
,
. : TABLE 147 (Countinued)
. ?
- N RF_MODULATION CODE SUBPARAMETERS
™ frequency modulation signal tvpe, bandwidth,
frequency deviation
B
LOLKG local oscillator leakage narrow band level,
from receivers broad band level
SPECT user supplied spectra freql, levell, etc, ...
(¢) For power line: "POWER," adjustment limit, voltage,
frequency, number of harmonics, number of phases, RS CODE,
(subparameters). :
RS CODE SUBPARAMETERS 1
M46LIA MIL-STD-461A none %
{
M6181D MIL-STD-6181D none )f
M704A  MIL-STD-461A none i
. SPECT wuser supplied spectrum freql, luvell, etc, %
(d) For signal/control line: "SIGNAL' or "CNTROL", spectrum 2
adjustment limit, lowest operating frequency, highest ovperating 3
frequency, signal code (subparameters), voltage or current, units g
code, bandwidth.
SIGNAL CODE SUBPARAMETERS
PDM pulse duration modulation bit rate
NRZPCM  NRZ pulse code modulation bit rate
BPPCM biphasz pulse code modulation bit rate, modulation index
PrM pulse position modulation bit rate, pulse width
TELLEG morse telegraph words per minute, toic
« U roequency
PAM pulse amplitude modulation bit rate, pulse width
¥ LSpPIKE spik: bit rate, pulse width
: RECTPL rectangular pulses bit rate, pulse width
TPZD trape-oidal pulses bit rate, pulse width, :
rise time }
N
TRIANG triangular pulses bit rate, pulse width ;
SAWTH sawtooth wave bit rate, pulse width
DMPSIN damped sinusoids bit rate, real frequency,

imaginary frcequency




TABLE 147 (Concluded)

o

SIGNAL CODE SUBPARAMETERS
i) VOICE voice none

CVOICE clipped voice none
} SPECT user provided spectrum

frequencyl, 16V011, ete,

P

U

(e¢) For electro-explosive device: 'EED", spectrum adjustment
limit, maximun power for no fire, maximum currenr for no fire,
(frequency, real part of load impedancel, imaginary part of load
impedance cee @tel).

l)

i
!
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TABLLE 148

IDIPR BUNDLE INPUT DATA

FORMAT NOTES
BUNDLE = BID 1
BRTS = PTIN, Xp, Y, 2.5 - 2
BSEG = PTID,, PTID,, sl, sh, COMPID, APID, ... 3
WIRF = Wih, WIYPE, PTID, PTID, PTID, PTID, ... 4
(This record is repeated for each wire in the bundle and
entire group is repeated for each bundle.)

NOTES:

1. Bundle identification card: Bundle 1D

2. Bundle points dinput card: Point ID, x,y,z, coordinates,
(repeated for remaining bundle points).

3. Bundle segments inpnt card: Point 1 ID, Point 2 ID, segment
length, segment height, compartment ID, aperture ID, (iepeated
for remaining tundle segments).

4, Wire iunput card: Wire ID, wire type ID, wire point ID's,
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6.2 TAKT CARD TINPUT

-
A e ootk ]

The only card input required for TART is a control card specitving the
task to be performed, and options to be used, as given below., An
card for additional input may also be used.

ek i

operat ional

A

1
I ]
TART = TASK, AT, SP i
i where TASK = SGR for specification peneration 1
K = TO for trade off anaiysis
= WATVER for waiver analysis
= SURVEY for baseline EMC survey
AT = Al, additional input card follows control card. This card
containsg the EMI margin print limit (EMPL) in Cols 1-10
and the SGR adjustment safery margin (ASM) in Cols 11-20.
Both parameters must be ripht-justified within these fields.
AT = NOAT or not given signifies no additional input card
follows. FEMPL and ASM are as speciiicd for IDTPR.
SP -« SP if supplemental printouts from transicr model routines
are desired. ’
= NOSP or not given signifiecs no printouts from the transfer
model routines are desired.
Example: TART = SGR, AL, SP
- 10. -20. (additional input card)
!
e
i‘\v
i
B
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6.3 DATA FILES

by A list of all the files used by IDIPR and TART, along with other
{ 5 pertinent information, is given in Table 149, and detailed tormats of the

data contained in these files is given in Tables 150 to 159. A description
of each of the files [oilows:

1+ oA
i a N G s v, oM e Dol Ml

i I System Input.  The system input file reters to user defined input

k. data discussed above containing alt the control cards nceded to run .
: IDIPE or TART, as well as the data describing a svstem or modifications 4
to o svstem for IDIPR.

2.0 CARDIN.  This 1tile is used by 1DiPR ro store the card images of the ﬁ
fuput cards during input decode. It is Jater overwritten and used as 1
the Wire Map TFile.

B

3. Processed luput File (PIF). This fi’e is built by IDIPR during input
d2code. For new jobs (no old ISF exists), the format of the PI¥ is the
sama as the ISF except there are o emitt.r and receptor spuctra. Tor
modify jous, the svstem data is not written on the P1F, but the equip-
ment and wire bundle datra is written in the same formet as on the ISE.

4. 0Old Tntrasystem Signature File (0ld ISF). This is an input file
created during a previnus run cithar by IDIPR or TARY. It contains
data defining the system being analyzed including user - defined input
parameters, processed data, and port spectca. Tt may or may not be
present for a given run. It not present, the system is defined by card
input onlyv. It present, the old ISF data may be analyred as (s or

P modiliced by additional card inputs., A asor can have as maony differed

ISF's as derived, although only one is used as input per run.

5. New Intrasvstem Signature File (Generatoed by IDIPRY. A output 1ile
L croated by IDIPR from the card input data or from an old I8SE modif foed
bv card input. The format is identical to the old TSF described above,

1t is used as input for TART.

6. New Intrasystem Signature File (Generated by TART). An ocutput {ile
created by TART during specification generation runs. It Is identical
to the above new I5F except that it contains the adjusted port spectra.

initial processing, contains the initial broadband and narrowbend spectra
for all emitter ports., During specification generation runs, SCR adjusts
these spectra and writes them on the adjusted emittcr spectrum file (AESF),
After all emitters have been examined nd adjusted in conjunction with a

i given recepior, che AESF and UESEF ave svapped, and the process is repeated

: for the next receptor.  For analysis tasks other than SCK, the UESF is

i used onlv as {aput bv TARD since no specetrum adjustments are made.

i
I(
|
i
| 7. lInadjusted Fmitter Spectrum File (UESF). This file, as built during
|

; B tnadjusted Receptor Spectrem File (BRSF). This file is the same as
: the UESE above oxcept it contains reoceptor port spectra.

3
j
|
z
)
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1
! ‘ 9, l{_o_r_‘ﬂQy"__!‘ﬂ_LAip'.u‘u’t__ U wl'_i_l_:,_'__-(‘il- l)t'} o This Vile iw built during ini-
i J tial procesaing containing all equipment and port parameters, except the

1 spectra and spectrum pointers, for recoptor ports.  Because TART selects

a receptor and analvzes all emitter posts against {t, equipment data is .
writlien on separate files for emnitters and veceptors for efficient pro-

; cessing. I a given port is toth an emitter and receptor, the data is

o on both tites.

1, Emitger Bguipient Data File (Rubr). Tnis is the sane as the LEDF
5 above cxcept it contains emicter Jata.

Tl Wire Bundle File (BUNDLE). This fiic, built during initial pro-

cessing, contains all wire bundle data for the systenm. This data is in
. : the form specified iu [DLPR input data.
noo
s : 12, Wire Map File. "his (ile built during initial processing contains
!
'

processed wire bundle data in the form o: cross—reference map arravs
relating the wires, scepments, and povts. 1ais data is used as input
to the wire—to-wire and field-to-wire transter oodel rout ines in TARY.

13« Array. This file, built Juring initial processio , contains basic
systen: data, control flags, Jdate chanve codes, and other data tor use
by TAKRT.

- L4, Adjusted Emiller Spectrua File (AESFY.  This tile is usod by TART
3 during specificatien generation and contains the adjusted spectra @or the
' emitter ports. The lopical unit switches back and forth between AL
and UESF files cach time the emitter specora are readjusted as discusse.
' above for the UESF,
b f
o ; 15, Adjusted Receptor spectrum File (ABSEFY. . .0~ Tile s the same as
: the AESF cxcept that it contains the adjusted receptor s=peotra.
3 I6.  Baseline Transtver File. This file 1s built by TART during SGR 0
ok survey runs and contains the received sipgnals, transifer ratios, and M

margins (or all coupled port pairs and frem the tcotal siynal and environ-
mental field into cach receptor at atl rrequencies, [his is an inpuat to
TART for waiver analvsis and trade-of{ analvsis runs,

17.  SCR Serateh File (SCRFY. This s used daring, spectlication penera:
tion to store ;ﬁi\]uz;lml ciilLer specltra and transier Llunct Jons ased in the
determination of unresolved interlerence, Fhe Topical it used i e
one which was not used to store the fiaal adjusted emittor spectra,

: 18, Scrate. Framsfer File (SCHY2) . dhds File is used by TART durine

specification generation and contains the trans er retio from each coupled
to emitter into the receptor at cach lrequency,
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TABLE 150

tNTRASYSTEM SIGNATURL FILE

-
REI.AT1VE RELATIVE IDIPR PROGRAM ,
RECORD NO. | WORD nOCATION DESCRLPTTON MNEMONIC
1 1 1 Number of antennas NANT 2 -
[ 2 bumber of filters JFTR2
o 3 Number of entries in wire NWCT2
characteristics table
4 Number of characters in ITITL ’
i title 1
- 5 Number of characters in TRMR ;
- remarks p
> 6 Systen type code 1SYS2 i
g 7 Number of .apertures NAPR2 i
< | 8 Number of environmental NEFQ2 i
ﬁ‘ field level arrays 2
, 9 Environmenial field lovel [EOL2 {
/ flag i
;]
- 2 1 If ITITL -~ 0 TLTLE(T) , ;
£ Title i =1, LTITL J
{% —A ]
“ 1 If IRMRK - C RMIK (1),
L Remarks 1 = 1, 1RMRK
) — g
4 1 Longitude f(ground station) SLON
2 Latitude (ground staticn) SLAT
3 Altitude (Jeet) ground ALT
rﬂ station only
i | &b hdjustment safety margin ASY
[ 5 EMI matgin print limit EMPL {
K\ ) vonductivity (gicund station) | SIGMA
- 7 Relative permittivity EPSR
} 8 | spave THETA
= [
"y 9 { Spare RADIUS
!;.‘i. - |
L\: LE SYS?2 # 2
: 5 L Con‘cal nose limit (inches) IS ;
i 2 Fuselage radius RO
K 3 Core radius Ao ;
4 watcer line oo centroid WIC ;
i 5 Water J.ane of bottom WLBOT 3
L 6 Mod:1l code; 0 = round, MDL i
: 1 = flat 1
> - . .
3
N
ﬁ‘
.
E)zﬁ
i 302
b,

L.-, e 8, et S sl 1 s



PP T AR

1

o

TABLE 150 (Continued)

1

LFLTZ (LFIK, L),
LR o= L, SFTR
=, 4

3013

RELATIVE RELATIVE IDIPR PROGRAM -
RECORD NO. } WORD LOCAT1ON DESCRIPTION MNEMONIC
ILf §Ys2 =1
6 1 Butt line of wing root WRRL
2 Water line of wing root WRWL
3 Fuselage station of forward WRFF3
wing root
4 Fuselage station of aft edge WRAFS
of wing root
5 butt line of wing tip WIBL
6 Water line of wing cip WIWL
7 Fuselage station ot forward WIFFS
cdge oif winy tip
8 Fuselage station ot aft edge WIAFS
of wing tip
1t NEFQ2 0
7 1 Environmental field level EFQ2(1),
frequencies 1 =1, NEFQ2
If IFOI2 = 1 or TIEOI2 = 3
8 1 Outside environmental field EQ2 (1),
levels [ = 1, JEFQ2
1f IEOI2 = 2 or IEQLZ = 3
9 1 Inside environmental fieid rr2(1),
levels I = 1, NEFQ2
e - —
it NAPR - 10 and NAPR # 0O
10 1 Aperture integer array LAPPM2 (T, 1)
o Aperture floating voint array APPRM2 (1, .0)
J=1,5
3 Aperture inteper avray LAPPMD (i, )
Io= L, NAPR
If NANT - O and NANT - %1
11 1 Antenna integer array TAPMZ (LANT, L),
LANT = 1, NANT,
1L =1, 4
12 1 Antenna floating point array APRM2 (IANT, 1),
LANT = 1, NANT,
L =1, 7
If NFTR - 0 and NFTR - 21
13 1 Filter integer array

R FI T rA * 3

PIRPIPR) X PR

P




TABLE 150 (Continued)

-
RELATIVE RELATIVE IDIPR PROGRAM
RECORD NO, | WORD LOCATIUN DESCRIPTION MNEMOWLC
14 2 Filter floating point array FPRM2 O(CLEFIR, 1)
"' = L, NFTR,
L=1,6
£ NWCT -~ O
15 1 Wive characteristics table Wl (i, J)
integer array ! FLoNWUT,
i i 3
16 2 Wire chalacteristics table Wel2 o, )
floating point. array 1 = |, NWCT,
J o~ 1, 10
If IEQ ~ 0 and IEQ - 4u
17 1 Equipment index N B
2 Number of ports/equipment o
3 Equipment integer arvay TRy (L),
L =1,06
4 Dummy placeholder IDUM
5 Dummy placeholder DU
6 Number of frequencies per NFQO2
octave i
7 Number of user supplied NFQUL
frequencies (up to 90)
8 Number of frequencico- to be NFRQ
used for the equipment as
output \
9 Maxcmum number of (requencies whor
LT IGO # 4
18 1 Equipment floating point array] BEPRM2(L), '
I =1, b
2 Highest frequency to be e
considered as specified by
user
3 Lowest frequency to be con- FLOZ
sidered as specified by user
Tf NFQU2 - 0 and NFQU2 - G0
19 1 Number ol user surnpli.d fre- FOTSAEL (L)
quencies (up to 90) | = 1, NFQU2
Lt NFRQ - 0 and NFRQ - Y0
20 1 Frequency table FROUBL(L)

I = 1, NFRY

Fa
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TABLE 150 (Continucd)

‘; . RELAYLVIE RELATY VIS IDIPR PROGRAM {
| 7 RECORD NO. | WORD LOCATION DESCRITTLON MNEMONIC :
; - 3-
; I* NFRQ ~ 0 _ i
. 21 1 Minimum frequencies for o IFMIN
; port types for scurce and {
! 1eceptor |
vk 2 Maximum frequencies for 6 IFMAX }
o port types for source and
i receptor 3
L 3
L If NP > 0 and NP = 15 i
3 22 1 Port integer array IPPRM2 (IPRT, 1),
v IPRT = ., NP, l
- & I =1, 10
2 HY j
# 273 2 Port floating point arrayv PPARM2 (IPRT, 1),
F IPRT = L, NP, 1
" E 1 =1, 10
o 1 ITYP = 1 ovr [TNP = 2 . 1
H 24 1 Source integer u-ray 1502 (LPRT, 1), ,
! L = L, ® :
g' 25 2 source floating point array SRCE.2 (LPRT, 1),
: I = L, IEND
4
2 I[f 1SR # 1 and ¥R - 0 and
K NR - 20
? 26 1 Source floating point array SRCE2 (IPRT, I),
© 1 = IS, IEND2
If ITYP = 2 or ITYP = 3
27 1 Receptor integer array IRO2 (IPRT, 1),
I =1, 06
28 2 Receptor floating point array RPRM2 (TPRT, 1),
I = |, IEND
Receptor floating point array RPRM2 (LPRT, K)
- ¥ 29 1 Minimum {requency lor emitter PR
$ 2 Maximum frequency tor cmitter {120
k 3 Minimum frequency for receptor| IFIR ]
. 4 Maximum {requency for receptor| LF2R 1
: 5 Subsystem LD IDSS j
6 Equipment 1D LDEQ 1
7 Port ID 1 DPRT
8 Minimum required frequency for| REFR1E }
emitter - o ]
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TABLE 150 (Contivued)

e s L ki T

for emditter

RELATIVE RELATLVLE IDTI'R PROGRAM )
RECORD NO. | WORD LOCATION DESCRLIPTION MNEMONLC :
9 Maximum required frequency Re'R2) :

1

10 Minimum required lreguency RIRI K E
Lor raceptor }
L1 Maximum required lrequevcy RFR 1
lor receptor i
12 Effective bandwidth of Bui b
emittoer
13 Effective bandwidth ot BWR .
receptor ;
— [—
Lf TFLE # 0 1
30 1 Emitter spectra SPE(D, J) s ‘
(Narrow band and broad band) =1, 2, ;
J = 1FlE, 1F2E 1
2 Lmitter spectrum SPELIM(L, J),
limit (Narrow band and bread 1 =1, 2,
band) J = |FLE, IF2Z E
If IR # 0O ;
31 1 Receptor spectrum SPRED :
J = IFIR, LF2x
2 Receptor spectrum SPRLIM (DY . ;
limit J = 1R, [FIR
32 1 End of eqpt data flap 999 999
P TWB2 - 0 and LWB2 - 50, 41

NWS - 0 and NWS - 10

33 1 Bundle index 1WB2
2 Number of buiidle scgments NWs
3 indirg index in bundle NWS4 1
segments integer array
4 Number of bundie seguments NWs2
times 2
34 1 Bundle index W2
2 Bunale in%evcr array IBPRM2 (T,
I - 1,3
3 Bundle segment intege. array IBEP2 (1),
I = L, dWsal 2
4
1If K - 5 and K - 40 ]
35 1 Bundle node point intepen ILBPT (1),
L.lrruy [ B N
306
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TABLI 150 (Concluded)

RELATEVE RELATIVE IDIPR PROCRAM
RECORD NO. JWORD LOCATLON DESCRIPTLION MNEMON LC
b - R S e .
36 1 dundle node point tloating BPTC2(1),
point array T =1, 1]
If NWS2 > U and NWS2 < 40
37 1 Bundle segment floating BEPZ(1),
) point array I =1, HNWS2
- If IWIR > 0 and IWIR < 50
33 1 Wire integer array v IWPRM2(IW, J)
IW = 1, IWIR,
J=1,3
] If K> 0 and K - 15
39 1 Wire integer array IWPRM2 (IW, .J)
J =4, K
W = 1, IWIR
40 1 Ind of bundle data flag 999 999

e e A

Ao oa




TABLE 151 U
} UNADJUSTED EMITTEK SPECTRUM FILE
MNEMONIC USED IN TART DESCRIPTION NOTES ]
3l IF1E Lowest frequency pointe: 1
’ } 1F2F liighest frequency pointer
RFRI1E Lowest required frequency
RFRZE Highest required frequencwy
BWCE Equivalent emitter bandwicdth
(IPVE(I), I = 1,3) Subsystem, equipment, porl
packed ID's
; IEQE Equipment index
i IPRTE Port index
i ((SPE (I, I), I =1,2), Narrow band (I = 1} and
! J = IF1E, LF2E) broad band (I = 2) cmission
‘ i levels
! ((SPELIM (1, J), I = 1,2), Narrow band and broad band
J = IF1E, 1IF2E) emission limits
i
I
: NOTE:

1. This block represents a logival record in the file. The sccond C
block represents another logical revord. These two records are
repeated for every emitrer port, bv equipment. After the last
emitter port, an end of file is indicated by IFLlE = 949,
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TABLE 152

UNADJUSTED RECEPTOR SPECTRUM FILE

MNEMONIC USED BY TART

DESCRIPTION NOTES
IFiR Lowest frequency pointer 1
IF2R Highest frequency pointer
RFRIR Lowest required frequency
RFR2R Highest required frequency
BWCR

(IPVR(T), I = 1,3)

IEQR
IPRTR

Equivalent receptor bandwidth
Subsystem, equipment, port
packed ID's

Equipment index

Port index

(SPR(I), I = TF1R, [F2R)
(SPRLIM(I), I = IFIR, IF2R)

Susceptibility lavels
Susceptibility limits

These two logical records are repeated for every receptor port, by

equipwent, in the same manner as in the unadjusted emitter spectrum file

NOTE:

1. End of file indicated by IF1R = 999

e o A it




TABLE 153

EMITTER EQUIPMENT FILE

—

MNEMONIC 'ISED BY TART DESCRL¥FTION NOTES
IEQEF Equipmeut jindex
NPRY Number of ports for this cquipment
(IEPRME(L), I = 1, 6) Equipment integer array (see 5..2)
NFQO2 Number of frequencies per octave
NFQU2 Number of user supplied frequencies
NFQL Number of frequencies in operating
range
NFQMX Maximum number of frequencies
(EFYRME (1), I = 1, 5) Equipment floating point arrav
(see 5.2)
FHI2 Highest freguency
FLO2 Lowest frequency
If NFQU2 > 0 (FQTBLU (1), Table of user supplied Irequencies
I =1, NFQU2)
1f NFQE > 0 (FQIE (1), I = 1, Table of frequencies in operating
NFQE) range :
I Dummy read
(IPPRME (I,J), I = 1 NPRTE), Port integer array (see 5.2)
J =1, 10
(PPARME (I,J), I = 1, NPRTE), Port floating point array (sce 5.2
J =1, 10)
(ISOE (1,d), J =1, 6) Source integer array (see 5.2)
(SRC:.. (I,J), J =1, N) Source floating point array (seec 1
5.2)

Lf ISRE = 1 and NR ~ O Spurious harmouic levels for rt
(SRCW (1,J), J =N 4+ 1L, N + NR] port

1%

The last three logical records are repecated for I = 1, NURTE but

skipping values of I when IPPRME (I, 10) = 2 (skip the ports rhat

are not emitters), The entire format is then repeated for cach

equiprnent.
NOTES:

l. If an cquipument case, N = ISOE (1,2) + ISOE (I,3) + 1
Otherwise, N = ISOE (L,3) + 5

2. NR is the number o! spurious harmenic levels.

310
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TABLE 154

RECEPTOR EQUIPMENT FILE

-~

MNEMONLC USED BY TART

DESCRIPTLION NOTES
LEQRE Equipment Index
NPRTR Number of ports for this equipment

(IEPRMR (1), I = 1, 6) Equipment integer array (see 5.2)

NFQO2 ' Number of frequencies per octave

NFQu2 Number cf user supplied frequencies

NFQR Number of frequencies in operating
range

NFQMX Maximum number of frequen. ies

(EPRMR(T), I = 1, 5) Equipment floating poilat array

(see 5.2)

FH12 highest frequency

FLO2 Lowest fregquency
IL NFQU2 -~ 0 (FQTBLU (1), iab.e of user-supplied frequencies
I = 1, NFQU2)
If NFQR - 0 (FQTR (L), Table of frequencies in operating
L = 1, NFQR) range |

I Dummy read

((IPPRMR(I,J), I = 1,
NPRTR), J = 1, 10)

Port integer array (see 5.2)

(PPARMR(I,J), I = 1,

Port floating point array (see 5.2)
NPRTR, J = 1, 10) '

(IROR (I, J), J =1, 6) Receptor integer array (see 5.2

(RPRM (1,J), J =1, N) Receptor floating point array

(see 5.2)

RPRM (I,M) IF bandwidth

The last three logical records are repeated tor 1 = 1, NPRIR, skinping
valueg of I when IPPRMR (I, 10) = L. (Skip the ports that are not
receptors. The entire format is repeated for cach equipment.)

NOTES:

It

1. If electro- explosive device, N IROR (1,3) + 3
If equipment case, N = IROR (I,2) + IROR (1,3) + L
Othenvise, N = TROR (I,3) + 5

)
I

2. 1If RF port and user-supplied spectrum, M
Otherwise, M

IROR (1,3) + 6
11

it
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TABLE 155

Pt

WIRt BUNDLE FILE

MNEMONLC USED BY TART DESCRIPTTON NOTES ;
1 ‘ !

IBNDLE Bundle index i
(IBPRM2 (1), L = 1,3) Bundle integer array 4
TBEP2 (1) Bundle segments integer array !
(tBpP2(L), 1 = 2,N) Bundle sepments integer array 1 %

(IBPT2(1L), 1

"

L,N) Bundle node points integer array 2

Bundle node puints floating point

BPTC?2 = N ;
mprre2(ny, 1 1,M array 2
(BEPZ (1), I = 1,N) Bundle scgments floating point 3
array
((IWwprM2 (I, J), L = 1,N), Wire integer array 4
J=1,3)
o - —-
i IWPRM2 (I, J), J = 4,N Wire integer array 5

The last logical record is repeated for every wire in the bundle, and
then the whole format is repeated for every wire bundle

NOTES @
3 1. N =4 x (number cf bundle segments) + 1
; 200N = 3 x (mumber of bundle points)
N
: 3.00N = 2 x (number of bundle points)

4. N = number ol wires

w
=
i

number of wire points

—
B
AT e e e ARG




TABLE 156

WLRE MAP FILE

Qe R R i L

J=1,10), I = 1, NWIRES)

Ith wire, Jth segment

A
MNEMONIC USED BY TART DESCHIPTLION NOTES i
i
: KBUN lad~x of bundle 1
¥ l NWIRES Number of wires @
E NBSEG Number of bundle segments a
L% AVGSEP Average separation between two wires ;
Yy (SEGLTH(L), I = 1,10} Length of 1th segment
: (SEGHT(1), I = 1,10) Height of Ith segment ;
; (IDAP (1), I = 1,10) ID of aperture to which Lth segment
: is exposed A
i 3
5 ((IWID(I)) ID of Ith wire ]
; INTYP (1) Wire type ID of Ith wire y
: WIRL (1) Length of Ith wire 4
: (NFLAG (1,J), J = 1,10) Termination flag of Ith wire, Jth |
segment ]
; (181 (1,0), J = 1,10) Number of grounds on left side of k
. Leh wirve, Jth sepment 1
. (£82 (1,J), J = 1,10) Number of grounds on right side of 5
Ith wire, Jth scgment ;
(((IENDL (I,J,K), K = 1,11), Packed list of port connections for 4

These two logical records are repazated for every wire bundle

Ik Rl wre wnz o Y
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TABLE 1S

BASELINE TRAMFER VULE

RECORD MNEMONTC USKD BY TART DESCRLIPTION NOTHES
ITITL No. of words in ticle ]
Bl [RMRK No. of werds in RMRK i
ITITLE >~ 0 TITLE (1), Array contaiuning the title (ono
R2 I =1, ITITL character per word)
IRMRK > 0 RMRK (I), Array containing remarks (one
53 1 =1, IRMRK character per word)
RL IPVR(I), L = 1,3 Subsystem, equipment, port packed )
IAJ'?;
IEQR Recepurer equipmens index
LPRTR Receptour port Lidex
IF1R Lowest frequer oy poiunter for
receptor
IF2R Highest frequency - -inter for
receptor
R2 NFQR Number of frequencies for receptor 3
R3 FQTR(D), [=1, NFOR Receptor frequency table (Hz) 3
FQTDBRU LY, =1, NFQR Receptor frequency table (dB Hz)
IPVE(L), i=L1,3 Subsystem, equipment, port packed 4
's
Fl LEQRE Imitoer equipment index
LPRTE Emitter port ind
E2 HFQE Number of emitter freoquend ies 3
F3 FQUIECL), L=1, NFQ¥ Emitter frequency table (Hz) 5
FQTDBE(CTD), =1, NFQE Fmitter frequency tahle (dB 1Hz)
NOTES:

1. This block, BI, represents the first logical record in the
BasceTine Transfer File. The first three records (B, B2, B
are not repeated,

2. Tarameters seot to 999 for END-OF=FTLF.

3. Recerds R2 and R3 exist only a¥ter the ! psl port in RCPT FopPT,

4. Paramelers set o Y99 for end-of EMIRS fuoi e iven RCPT,

5. Records BEZ2 and E3 ox

tstoonly atter the first port in EMIR EAPT.

b et

i
;
!
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TABLE 157 (Concluded)

MNEMONLIC USED BY TART T

DESCRIPTION

NOTES

IPATH
IF1CE

IF2CE

IF1CR

IF2CR

EMMX
EMINP

Coupling path code (1-7)

Lowest common emitter frequency
pointer

Highest common emitter frequency
pointer

Lowest common receptor frequency
pointer

Highest common receptor frequency
pointer

Maximum EMI margin for port pair
Integrated Ml margin for port pair

E RECORD
v

E4
;

ES

TRNSFE(I), I=IFLCE,
IF2CE

TRNSFR(I), I=IFICR,
IF2CR

((EMSE(IB,I), IB=1,2),
I=IF1CE, IF2CE)

((EMSR(IB,I),1B=1,2),
I=IF1CR, IF2CR)

RSIGM(I), I=IFICR,
1LF2CR

Transfer function at emitter
frequencies

Transfer function at receptor
frequencies

EMI margins at emitter frequencies

EMI margins at receptor frequencies

Received signal due to this emitter
at receptor rrequencies

(Records E1-E5 repeated for all

EMTRS coupled to RCPT)

!

i

4

999 TND-OF-EMTRS for receptor
R4 RSIGCEY (1) I=1FLR, Reccived signal due to envirvoumental
NEFQ2>0  TF2R fields at receptor frequencies
EMMX Maximum EMI margin
EMINT Integrated EMI margin from total signal
RS RSIGT(I), I=LF1R, IF2R Total received signal at receptor
EMS(I), I=IF1lR, TF2R { frequencies
(Records Rl through R5 repeated tor all RCPT ports)
999 End of receptors

O S e
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TABLE 158

SCRATCH FILE

MNEMON1C USED BY TART

DESCRIPTION

NOTES

SBLDE(I), I=1,5
EIDE(I), I
PIDE(L), I
IPVE(Z), I

1,5
1,5
=1,3
LEQE

IPRTE

IPATH

NFQE

IFIE

IF2E

IF1CE
IF2CE
IF1CR
IF2CR
RFR1E

RFR2E
BWCE

Unpacked Subsystem 1D

Unpacked Equipment ID

Unpacked Port ID

Subsystem, Equipment, port packed
ID's

Emitter equipment index

Exitter port index

Cou;iing path code (1-7)

Number of =~mitter frequencies
Lowest emiticr frequency pointer
Highest emitter frequency pointer
Lowest common emic“er frequency
pointer

Highest common emitter . reqeuncy
pointer

Lowest coumon receptor frequency
pointer

Highest common receptor frequency
puinter

Lowest required emtr frequency index
Highest requived emtr frequency index
Equivalent bandwidth for emitter

(TRNSFR(1), L=1FLCR, LF2CR)

(TRNSFIE(L), I=1FLCE,
((sPE(1,J), 1=1,2),
J=IF1E, [F2E)
((SPELIM(I,J), 1=1,2),
J=IF1E, IF2E)
(FQTE(I),I=1, NFQE)
(FQIDBE(1),I=1, NFQE)

LF2CE)

Transfer function at
frequencies

Transfer function at emitter
frequencies

receptor

Emitter Spectra

Emitter Spectra Adjust Limit

Emitter frequency table (ilz)
Emitter frequency table (dB Hz)

{(Above two records, each block representing

coupled EMIR ports)

7 R VWP RIGP T vi s, P75 (TEATE S

316
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TABLE 159

SCRATCH TRANSFER FILE

[ NOTES

FQTD3E(I), I=1, NFQE

RECORD | MNEMONIC USED RY TART DESCRIPTION
R1 NFGR Number of receptor frequencies
R2 FQTR(I), I=1, NFQR Receptor frequency table (Hz)
FQTDBR(I), I=1, NFQR Receptor freqeuncy table (dB Hz)
SBIDE(I), I=1,5 Unpacked subsystem ID
EIDE(L), I=L,5 Unpacked equipment ID
PIDE(1), I=1,5 Unpacked port ID
LEQE Emitter equipment index
El IPRTE Emitter port index
1PATH Coupling path code (1-7)
IF1CE Lowest common emitter frequency
pointer
IF2CE Highest common emitter frequency
pointer
IF1CR Lowest common raceptor {requency
pointer
IF2CR Highest common receptor frequency
pointer
K2 NFQE Number of emitter frequencies
13 FQTE(L), 1=1, NFQE Emitter freqeuncy table (Hz)

Emitter frequency table (dB Hz)

(Records ELl thrxough E3 repeated

i

for all EMIRS coupled to RCPT)

R3

RSIGEF(1), I = IFIR,
IF2R

Received signal from environmental
field

(Following rccord R3, the format is repeated for cach recoptour port)
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Section 7

LEMCAP. PRINTED. oUTPUT

7.1 IDIPR PRINTED OUTPUT
The printed output f{rom IDIPR falis [nto the tfollowing categories: i—)

7.1.1 Error Messages

During Input Decode, if errors are found in the data, an appropriate
error message is printed with the data card, as illustrated in Figure .
Additional error messages are printed during Initial Processing if errors
are encountered during file updating or in generating initial spectra.

.w B

FIGURE 7. EXAMPLES OF INPUT DECODE ERROR MESSAGES

***CARD NO. 25
PORT=AIDOT,WIRE, (BNDL2.:?W2,A2,GND.GiiD, NOTEX) ,50,0,0,0
***ERROR NO. LTS~ x

**k%x*NO. PARAMETERS INCORRECT
***THIS CARD WILL BE DELETED**#*

SOURCE=SIGNAL,3..,20.E3,4.E8,RECTPL(20.E5,1.7~A),10,VLTS,4.E6

***CARD NO. §6
SOURCE=SIGNAL,3..,20.E3,4.E6,PECTPL(20.E3,1.E-¢),10,VLTS,4.E6

***ERROR NO. 5

*k*k X LLEGAL SYNTAX
***THIS CARD WILL BE DELETEL***

7.1.2 Input Data Card Image Eﬂ)

At the end of Input Decode, a list of all input cards read is printed.

7.1.3 Intrasystem Signature File Report

During Initial Prcocessing, a report of a'l the data that comprises the
system for which the analysis task is to be performed is printed. As this
data is also saved on the Intrasystem Signature File (1SF) generatced by

IDIPR, this report consists of a listing of the Jdata on the new 1510 During
Initial Processing, a report of the old ISEF tile, nued s inpal to 1P, may
optionally be printed. The I5F reporl consists of a printoal ol e syilem
data, the equipment data, followed by the equipment's freguency table and

initial spectra of each port of the equipment, and of the bundle data. The
spectra printout for each port in the system consists of Lhe initial
emission (broadband and narrowband) spectra and receptor susceptibility
levels dependent on their specification as a sou :e and/or receptor. These
levels are obtained from spectrum model synthesis f the input data and
integrated to the equipment frequency table. Tf an old ISF is used that
was written by a TART SGR run, and if no changes arc made to the input data
of the port, the spectra would be the adjusted spectra from the TART run,
since initial spectra arc computed only for new or modified ports. An
example of an ISF report is given in Figure 8.

i e Y
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NEW TSF FILE
YRS Y Y Y Y

BUNAOLE 1
IDERNDL Y
NODE POINTSS
NODE X Y 7
AL 5.0 6540 133.0
. 91 0.0 AD.0 370 ol
Ct -5.0 0.0 L00.0

BUNDLE SEGMENTSt

POINT § POINT 2 CMPY APERTURE LENGTH SEIGHT
\ a1 a1 roMPy TopCe 27049 kol
s 81 C1 COMP 1 32.0 L0
5

WIRES?

Ib Welo T, TYPE POINTSH

Biwi ser 22 Al Py ~1

BiwW2 SPrs2 A1 C1

FIGURE 8(Continued)
SAMPLE REPORT OF INTRASYSTEM SIGNATURE FILE
| £ (Part 2 of 4)
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SUBS = CNI  FQPYT 1 = UHFCO FORT ? = PYCON ;
IFRG FREQUENCY L et T T EMIVTTER-~--=vm—mmaamm ———— +-—aRECEPTOP- -8 :
N9 SPECY N3 LTHIT 96 SPECT B8R LIHIT SPFrT LIHTY ]
1 L3000E+02 13040 10040 132.0 102.0 86.0 116, 0 :
2 .6900F+02 130.0 10040 132.0 102.0 85,0 11640 3
3 L1200Ee03 13040 10040 132.0 102,19 86.0 116.0
. & ,26400E+03 130.0 10040 132.0 102.0 LT 116.0 4
] <4 B808ED] 130.0 100.0 132.0 102.0 L] 116,0 E
&  L.9600E+03 130.0 100.0 132.0 10£40 K640 11640
T L1928E+04 130.0 100.0 132.¢ 102.0 36.C 116,40
8 L3IBLOE+DM 122.4 92414 132.0 102,06 86.0 116, 0 4
9 JTEADE+OL 197.0 77.0 132.0 102.9 86.0 116.C
10 .1836Ee¢0S ~1G34.0 -1064 .0 107.9 77.9 86 .0 116, 0
11 +«JQP2E+05 -1034.0  -106ba0 ivi.8 71,8 85.0 116.0
. 12 .6144E¢0S ~1034.0  -1064.0 a5, 8 65,8 85,0 11R.0
13 .1229E+06 -1034,0  -106440 89.8 59,8 26 .0 11A.0
X 1 «2453E 408 ~1034.0  ~1064e0 83.8 53.8 %6.2 11640
X 17 »4915E%06 ~1034.0 ~-1064.0 7.8 47 .8 [ 116.0
16 .9830E+06 ~1034.0 ~-106440 1.7 41,7 26,9 11k 0
17 «19866E+Q7 “103n.0 -1066.0 63.7 35.7 86,0 114.0
18 ,3932Es07 ~1034.C  =106440 69,7 29,7 26,0 116.0
19 .TB64E+C7 2040 -10.0 §3.0 20.0 163.0 133.0
2R «1S7TIE0N 20.0 -10.0 §0.0 20.0 103,09 131,90
2% «31k6Ee 00 20,0 “1040 $0.0 20.0 103.0 133.0
22 26291F+08 20.0 -10.0 50.0 20.0 103.0 133.0
23 J1258F+09 9.0 0.0 0.0 0.0 163.0 133.0
26 L2S1TE+09 (] %] 5.0 0.0 103.0 133,0
. 25 .5033€+09 0.0 040 0.0 0.0 103.0 133.0
26 J1007E+10 0.0 0.0 8.0 0.0 103,20 133.0
27 L2913F+10 0.0 0.0 Ds0 2.0 10%.0 133.0
28 JM027F+10 00 [} 1.1 9.0 103.0 +33.0
29  LAOS3Er1Q 0.0 De0 DN 0.0 103, 133, 0
30 L1611Ee11 0.0 0.0 0.0 0.0 103,39 137,0

INITYTAL

P oR T

SPECTRY

“

NEN ISF FILF

AT XL EE AL R Y]

e A e, | 5 M S S

e i el WAL

FIGURE 8 (Concluded)
SAMPLE REPORT OF INTRASYSTEM SIGNATURE FILE
(Part 4 of 4)
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7.1.4 Debug Printout

An option is available that, if used in conjunction with a source
listing, would print internal flags and messages to aid in debugging.

7.2 TART PRINTED CUTPUT

The Task Analysis Routine (TART) printouts are summaries of EMI
mergins between emitter-receptor port pairs -d total received signal from
all emitters into cach receptor. Fcr EMC specification generation (S5GR) rums,
gsuymmaries of emitter and receptor spectrum adjustments are also printed.
Uptionally, the user may request supplemental pirintouts which provide detalled
trensfer model outputs, These outputs are described below in relation to the
four TART analysis tasks.

7.2.1 EMC Specification Generation Outputs

The Specification Generation Routine (SGR) outputs are provided for the
three SGR phases: emitter spectrum adjustment, receptor adjustment, and
unresolved EMI. After these, the finally adjusced spectra are summarized
for each port,

7.2,1.1 Emitter Spectrum Adjustment Summary - A sample emltter adjustment
suimmary printout is shown in Figure 9. In this, as well as all other emitter-
receptor palr summaries, entries are listed by ascending frequency from both
the emitter and receptor frequency tables. Hence, the ifirst column gives the
frequency, the second gives the base (i.e., EMTR or RCPT frequency tuble)

from which that frequency was taken. In the third column the lervters "REQD"
are printed if the frequency 1s within the emitter's required output frequency
range. The transfer ratio in dB, which is printed next, includes all transfer
from the emitter port generator to the receptor port load, including filters,
antenna galns, propagation loss, inter-wire coupling, etc.

The next series of output columns give narrowband (discrete) and broad-
band (continuout) emitter spectrum and EMI margin data after adjustment in
conjunction with the receptor. The EMI margin and received signal level are
printed at both emitter and receptor frequenciles, while the adjusted emitter
gpectrum level, the amouunt of spectrum adjustment, the relation to the
present spectrum level and the adjustment limit are printed at emitter fre~
quencies only. In addition, the bandwidth factor in dB 1s printed for broad-
band., If at a given frequency a broadband or navrowband margin is below -900
dB, it 1is not prinred. These result from emitter gpectra at -1000 dB {(no
emission) and receptor spectra at +1000 dB (no response).

The adjusted margins are received signals at the receptor frequencies
computed by interpolation between the emitter frequencles on either side.
Hence, if one of these emitter points is -1000 dB, the interpolated signal
will be between -1000 and the next emitter point. Such outputs should be
ignored.
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7.2.1.2 Receptor Spectrum Adjustment Summarv - The veceptors are adjusted
after each emitter has been adjusted in conjunction with each receptor. This
receptor idjustment is made in conjunction with the total received signal {“j
from all emitters coupled to the given receptor. SGR prints a summary of

this as illustrated in Figure 10, The frequency is printed first, followed

by "REQD" if the frequency is within the receptor's required frequency range.

Next, the adjusted EMI margins to the total signal, the total signal level,

and the adjusted receptor spectrum susceptibility level are printed. The

amount of adjustment and the relation to the adjustment limit of the receptor

spectrum are also printed.

7.2,1.3 Unresolved Interference Summary - After a given receptor port has
been adjusted, SGR scans through the emitters coupled to it and computes the
new margins. If the maximum margin exceeds the user supplied printout limit,
a summary is printed as illustrated in Figure 11,

The outputs in this summary are similar to those for the Emitter Spectrum
Adjustment Summary without the adjustment data. The frequency base, and trans-
fer ratio are printed as before. The receptor spectrum level at the receptor
frequencies and the interpolated values at the emitter frequencies (identified
by an "I") are printed. If the frequency is within the receptor frequency
range, an "R" is printed also. At each recertor frequency, the relation of
the receptor spectrum level to the adjustment limit is printed next.

Following the receptor outputs, the EMI margin, emitter spectrum level,
relation of the emitier spectrum to the adjustment limit, and the received
signal level are printed for the narrowband and broadband emitter spectrum
components. The interpolated emitter spectrum values are identified by ==
"I", and the required emitter spectrum points are identified by an "R" next
to the emitter spectrum level. For troadband, Lhe bandwidth factor, in dB,
is also printed.

7.2.1.4 Finally Adjusted Port Spectra - After all of the spectra have been
adjusted and all unresolved interface has been determined and printed, the
adjusted spectra for each port are printed. The format is identical to that
of the initial port spectra outputs (See Section 6.4.3).

7.2.2 Baseline System EMC Survey Outputs

For each case with maximum EMI margin exceeding the user printout limit,
CEAR prints a summary, as shown in Figure 12. The format is identical to that
of the SGR Unresolved Resolved EMI Summary, except that the relation of the
emitter and receptor spectra to their adjustment limits are not printed since
there are no adjustments in this analysis. The above discussion for the SGR
output regarding erroneous values due to interpolation with one spectrum point
at -1000 dB also applies here.

An output is also printed giving the margins to the total received
signal, and an example of such output is shown in Figure 13, The format
is similar to the SGR Receptor Spectrum Adjustment Summary, except that no
adjustment data is printed.
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7.2.3 Trade-off and Waiver Outputs

These outputs are similar to those for the baseline EMC survey. If
there was a path between a given port pair in tlie baseline system analysis,
the baseline EMI margin and the change in the margin are also printed. If
one or both ports were added or there was not path in the baseline systen,
the outputs are the same as for the baseline survey. The trade-off and
waiver analysis outputs are illustrated in Figure l4.

7.2.4 Supplemental Outputs

TART has two types of outputs: normal and supplemental. The norral
outputs, described above, do not provide information on emitter-receptor
pair coupling other than the composite transfer ratio. The supplemental
outputs provide additional information, but because they may be quite
voluminous, these outputs are optional. These outputs are printed if the
SP option is specified on the TART control card.

7.2.4.1 Antenna-to-Antenna Coupling Supplemental Outputs - The antenna cou-
pling math model routine outputs provide information on propagation path and
the factors involved in computing the path loss. The basic format, as shown
in Figure 15, is used for coupling on aircraft where the wings are not in the
propagation path, coupling on spacecraft, and coupling over ground. The first
two parameters, ISEG and IAP, apply to antenna-to-wire and are always zero
for antenna-to~antenna coupling. The next two lines give the location coor-
dinates of the two antennas and the main beam angles. For aircraft, the
cylindrical coordinates (RHO and THETA) and wing location codes, (LWA) are
given. (The LWA codes are in Table 42 ). Following this, the antenne pat-
tern model parameters are given. They are THO and PHO, the antenna main beam
angles in radians; TH and PH, the look-angles between antennas; G, the com-
puted antenna gain in dB; and IERR, the error code. Each of these parameters

has an "X" or "R" suffix to indicate transmitting and receiving antennas,
respectively.

In the next line the basic propagation parameters are given. The first
fcur designate the propagation path, and their meanings are given in Table 130
through 132 . As an example use of this code, Figure 16 shows TSH = 10,
ISHW = 0, IR"X = 0, and IRO = 13. The ISH code shows that wing shading was
considered but rejected because the path did not intersect the wing. (See
Table 130.) ISHW and IROX are zero since there is no wing shading. (They
are always zero for spacecraft and ground stations.) Parameter IRO desig-
nates the path model used. The first digit gives the relation to the vehicle
body and the second digit gives the path. (See Table 132.) 1In this case, bolh

antennas are on the fuselage, and the path was computed using the conical
spiral model.

The other parameters on this line are: the antenna separation distance
(DMIN), wing to receiver distance (DWR), free space transmission factor (TFS)
the composite propagation factor (PRP), the wing shading factor (SFWP), cylin-
drical body factor (SFC), the transmitter antenna gain (GX), and the receiver
antenna gain (GR). All propagation parameters in this line are in dB and are
computed at the normalized frequency (1 GHz).
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- - MOOIFIFD SYSTFM INTERFERFNCE FROM TOTAL SIGRAL
RCPT =- SUAS 3 CHI FOPT 1 = UMFCO PORT 2 & CJIMLY  (UNCHI® 5P D))

— MIk & 8 - IN NLUU RANGE, 1 = INTIKVALATLR wALIR

FREQIFNCY CIXN AT T MO EML it ML MARLIN 101 AL
(HFRT?) SUSC LI VL MARGIN qMATLEN LHANLI vyt ol
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B s A Lo amm e o e S R tir2 5 - 19 . P . [
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6-2915E00’ 1030’ L2 TR “154 % L= el =514
— 2SRt 2l a i Yl e m e — e e o e
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5.0332E404 -27.0 R oJ .0 =0 ~27.5
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o . TOTAL INTEGRATED FMI MARGIN = 38,2 .
RASELINE SYSTEM TOTAL INTEGRATED EMI MARGIN = 38,6
BIEEERENCE = - -2 — -

FIGURE 14 (Concluded)

SAMPLE OUTPUT - TRADE-OFF AND WAIVER ANALYSIS
(b) TOTAL SIGNAL EMI
(Part 3 of 3)
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FIGURE 15

SAMPLE ANTENNA-TO-ANTENNA COUPLING SUPPLEMENTAL OUTPUT

BASIC FORMAT
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ISEG= 8 1IAP=s
X

Y 4 RHO ™ ™0 PHD Lwa
XNTR 8.8 “4y.0 210.0 93,1 5.7787 147653 0.0000 -
RCPY 0.0 113.0 625.0 113.0 1.5768 0.0000 0.0000 i
THEX o PHEX THX o PHX 6Ky TERR
1.74533 S.00000 1.644169 3.17766 =~20.00800 O
THOR ;) PHOR » THR » PHR y GRy TERR -
0.00088 0.00000 2.170012 81266 <~1.4d066 0
THOX , PHE X9 THX y PHX § GXy JERR
‘ 1.74533 0.00000 «76060 %.19732 -20.00000 O
THOR, PHOR , THR, PHR yGRy T ERR
0.00008 s.00000 1.87326 «13666 ~7.62128 9
ISH ISHW_IROX IROC OMIN DuR IFS PRP SFuc SFC
7 2 [ ] 31 09.3 w03.6 ATV 165.0 7506 ol
ISH ISHNW IROX IRO ONIN OWR 1Fs PRP SFupP SFC
7 1 (1] [} 2535.1 223.8 -87,.8 131.3 719 =0
FORWARD FOGE AFT €DGE
FREQ TFS SFC SFu PRP I1FS SFC SFW
RCFT FREQS
7.60006403 .0 -0 8.0 =21.5 c.0 e el
1.5360€¢06 0.0 ~e0 6.0 -21.5% 0.0 -+C 0.C
- 382386000 8.8 -8 0.0 -21.5 0.0 -3 0.C
6144L0E40S 2.0 -0 0.0 -21.5 0.0 = e
1.2288€405 0.0 -9 9.0 =215 0.C o0 (714
2:6576E 05 0.0 -0 0.0 =21.5 0.0 -1 0.C
bo9152€005 0.0 -.0 0.0 -21.% 0.0 -l 0.0
9.8306E¢05 0.0 -0 0.0 -21.5 %.0 el Jel
~3.96615006. 8.0 -0 8.0 -21.5 8.0 ~el c.0
3.9322€006 -6 -0 6.0 =22.1 0.0 -3 0.0
Te0663E 406 5.6 -l 8.0 -28,.1 0.0 Ten Ged
1.5729€¢07 =12.8 -ol -1 *Jee2 0.¢ e dat
316876407 -18.6 -0 =3.1 “w3e2 ~hel LD G.C
6.2915€+07 28,7 =.0 6.1 =32.3 =10.% =1.C C.C
~4o2B43E408. . ~30.7 .. .0 “9.4 “61,.3 “16.e ~lets =2.C
2.3166E008 =36.7 -.0 -12.1 -70.3 2240 =2.0 =40
583326008 -42.7 =0 -15.2 79, =28, -2.¢ =23.C
1.8066E¢09 =68.7 =0 -18.2 =88.4 L L] “sol -11.0
2.8433€009 =54.8 “e0 -21.2 =97 .6 =6l.5 =5.t =ieol
&.0265E429 -60.8 e 28,2 =106 .46 L1187 =-l.t “-17.%
A.80831£489 - =bbe8 ~s0 =27.2 «115.5 =52.5 “15.9 =20.1
1:0106E010 =72.8 -0 -30.2 «126.5 “58.> =12.C -23.1
Je2212E010 =78.8 o8 -33.2 -133.5 “bb.d ~2ued ~20.1
EMTR FREQS .
1.0608€206 0.0 -0 8.0 =21.5 Q.0 =sC 0.0
2.0360E200 8.0 =0 8.0 -21.5 0.0 =0 0.0
~3.9080E004 - 8.0 -0 0.0 ~21.5 0.0 =.0 0.0
7.5009E+04 0.0 .8 0.0 =21.5 0.0 =0 0.0
1.0 397€406 0.8 -8 0.0 -21.%5 0.4 -e0 0.0
2.7630E405 0.0 =0 0.0 =21.5 8.0 et CoC
b 300 LE08 0.0 -0 0.0 -21.5 9.0 -ed 0.0
1.0008E008 0.0 -0 0.0 «21.5 0.0 ~ed 3.C
304816286 . 0.0 . =0 o0 =21 .5 -Ba0 ~el 0.0
1.9561E406 9.0 =0 0.0 =21.5 0.0 ~e2 7.0
3.7S0TE* 06 -2 -0 8.0 =210 0.0 ~e2 0.0
L. 0800E06 -7 .0 0.0 -22.2 3.0 o3 4.0
$S.8C80£E406 -2.7 -8 0.0 =261 9.3 ~ed 9.0
7+1991E¢006 -5.8 =0 e.) -~27.3 0.u “ed ot
FIGURE 16

SAMPLE ANTENNA-TO-ANTENNA COUPLING SUPPLEMENTAL

OUTPUT WITH WING SHADING
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Finally, tables of the transfer ratio (PRP) and its throce components,
free space transmission (TFS), cylindrical shading factor (sFC), and wing
shading factor (SFW) are priunted (in dB) at all receptor ard emicter fre-
quencies common to the two ports. PRP dees not include the effects of
filters connected to the ports.

If the system is an ailrcraft and the path betweea antenras include wing
shading, an output such as shown in JFigure 16 is printed. Propagation path
losses are computed around both forward and aft edges of the wing and the mini-
mum total loss is used. This output is similar to that for the no wing shad-
ing casc, excert that parameters are given for both paths (the aft wing edpe is
given first). 1In this case, DMIN is the transmitter antenna-to-wing distance,
and DWR is the wing-to-receiver antenna distance, The propagation parameters
for both wing edges are given at each frequency as weil as the composite
transfer ratio used (PROP).

7.2.4,2 Auntenna-to-Wire Coupling Supplemental Outputs - This output, as
illustrated in Figure 17, is similar to the « tenna-to-antenna oulput
described above. One such output is printed per
receptor wire,

aperture exposing the

The wirce segment number (ISEG) and aperture number (1AP) are printed
first. The antennra location, transmitter antenna gain, and propagation param-
eter outputs are the same as for antenna-to-antenna cxeept the rece'ver
anrenna is replaced by the exposing aperture.

The parameters comprising the transfer ratio from emitter output to the
receptor load (except filter factors) are given at each frequencv. This
transfer consists of two models. The first model wses the shading factors
(SFC and SFW) combined with the free space losy to pive the ratio of Lhe
aperture E-field to antenna input (PRP) in dB, (PRPA is the numeric ratio
equivalent of PRP.) The second model computes the E-field-to-wive load ratio
(AWRTO). These arc combined using the load admittances (YF and YR) to compute
the complete path trausfer ratio (IRNDSY¥). If the wire has multiple exposures,
suparposition is used to compute the total transfer, and TRNSF contains this
total.

7.2.4.3 Wire-to-Wirce Coupling Supplemental Outputs - This output, which is

illustrated in Figure 18, provides the capacative (XFERV) and inductive
(XFERI) components of the transfer ratio at ecach {requency. {The emitter
quencies arc printed first.) One such output is provided ror cach bundic
segment common to the wires connected to the emitter and receptor ports.  The
final transfer function is the sum of all these companents converted to R
plus the filter factors, if any.

Fro-
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¥ 4 RHU TH THO PHC LWA
XMIR .0 5%.0 3760 $340 1.5708 0.0000 ¢.00CcC i
RCPY 0.0 77.2 33245 5242 1.:670» 0.0000 J.0300 1

THOX PHEX s THX 9 PHX 6Ky TERR
0.00000 g.00000 1.63816 6,28319 -17.86600 O

ISH ISHW IRGX IRO OMIN DMR IFS PRP SFWE SELG Gx OR
—_— - B @ 9 [} k1.6 0.0 -73. 1iw,e vey MY -1'.9 Pl 3
FREQ SFGC SFW PRP PRPA ANRTO YE 1R 13'.8°¢
RCPT FREGS
7.6800E403 0.0 2.0 =30 0 1e397WF-09 2.00G6GE=-02 2,3600E+32 1e7lo0hF -8
1.5360E+04 2.0 0.0 ~3.h W0 Z247948E-05 2.0090t-¢C2 SO000E+00  cabbo3F-0F
— 307208484k . 0.8 6.0 =36 W0 5eL8IBE~DS  2.0030E-02 2.0000E+OC 247WubE-J?
belhn0iell 0.0 ¢.0 =3.b W0 Le1179E-56 2.02)0E-L2 247000F¢0G 1aC930F -0b
1,2288E405 00 0.0 ~3.0 0 2.23585-v 2,0000E~72 2,0000F¢C0 4,3945F=CF
2.4576E4+0% 0.0 0.0 -3.6 0 +on?1bE-Gw 2,C000E~C2 2.G000E+G0 1.7 3F~=QY
r +eF152E405 2.0 0.0 ~3.6 0 8.9433E-04 2.00CCE-32 2,000DF¢CC 749311F-0¢
. 3.830uE+05 0.0 0.0 -3.6 0 1.,7867E~03 2Z2eGuiCit-d2 Z2.00008400 2.612:F-t0
i S A.9861E406 0.2 0.4 -3.6 o0 3.L773E-03 2.0000:¢-32 2.05000E¢00 4Le125GF-C3
i 3$.0322E 406 0.0 G6.0 3.0 o0 7T.45<BE-03 2,00008-50 1.J000f4CC w,uwQuar-g3
! 7.8643E406 0.0 0.0 “3h «0 1.L303F-02 2.0000F-02 . .J2000E«00 1.80006-G
] 1.5729E+07 0.0 0.0 ~3.6 o1 2.6b19E-02 2.5000¢=(0 L S0R0E40OP TLiw33:-02
e 1457E407 0.0 0.0 “3.6 3 He723TE-02 2.0000£-52 7.3090F¢00 2.8799F-01
6+2915E+07 0.0 0.0 3.0 2 we0I8TE-G2  2.0G000t-G2 LCT03E 400 2.1005E -L Y
. 1.2683£408 0.0 0.0 ~3eb ol 249251E-02 2.0000E-02 2.0000E¢C0 74219822
2.5166E408 0.0 0.0 “~Je0 el 2.49251€-02 2.0000E-v2 2,0000L+N( SaG 2198 L
i 5.03326408 8.0 0.8 3.6 o1 2.9251E-02 2.00CGE-52 2,00Q00E+LC 7.5219F-C2
[N EMTR FREQS
i 101969E 404 0.0 0.0 -3.6 o0 2.47i8E-U5 2.00308-G2 2.000dE+CC <. 164 0-2°
2.5303E+04 0.0 6.0 ~3.6 W0 wat039F-05 2.0000E=L2 2.0000F#2C  1.8F33F~37
—BeINUZEMGL. . . 0.0 0.0 =~3.5 o0 947330605 2.L600E~32 240000E+C0 8.3276E-1"
1.1309E+06 8.0 0.0 -3.6 b 24¢C057HE-C4  2.0050E~02 2.3000€+20 3.?2210E-Ct
2.390TE+0S 0.0 040 ~3.6 o w.3wy9F-fb 2.0000E-32 240000F+0C lep€ 36E=G8
5.0540E405 0.0 0.0 ~3.n «0  9¢19:9E-04  2.0000E-02 2.2000E400 7 .6339F~0F
$-068FE406 Q.0 0.0 3.6 0 1.98n1E8-03 2,0000E-52 2,3000F+400 3.327uF-0o
¢ 2568E406 0.0 0.0 3.6 o0 Mo1039E-03 FaueilE-L2 2.45C0JIE#C0  1ewbodE-03
« BN ¥ 171 ¥ W Q.0 8.0 3.6 e0 3.6885F 63 2.L000L-32 2.33J0F4+60 beo3u2e-03
1.0095€E¢07 9.0 0.0 -3.6 o0 148358 =02 2.C05CE-C2 2..,000F#+CC ?7.9€29F-J2
2.1341E807 0.0 0.8 -3.b o1 3.H831E-02 2.06C0€=02 2.J000e+CC 1,32058-01
4.5117E407 0.0 0,0 -3.6 o4 Beb3115=02 2.0000E-02 2.0000F+00C +.10%2F-C1
5 3,%3J80E407 9.0 0.8 ~3.5 el  342313F-72 2.0000€-032 240G000E¢0C Ya1707F-02
2.0164E408 0.0 0.0 3.8 ©el 2.9251c-02 2.0000F-02 2.0000F+0C 7. 219F-0¢
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FIGURE 17
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SAMPLE WIRE-TO-WIRE COUPLING SUPPLLEMENTAL OuUTPUT
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Section &

ERROR CONDITIONS -

8.1 LRIPR ERRORS
o
] If the Input Decode and Initial Processing Routine 1s used to process a
new system, it is likely that errors will be enconntered in the input data,
particularly if the user has little experience with the program or if the
system is a large one. These 2rrors will probably be in the nature of miss-
ing pavameters, incorrect syntax, or insufficient data. The program is designud
to print out an error diagnostic when an error 1is encountered and then to con-
tinue processing the data., The errors are, therefore, treated as '"mon-fatal"
errors, in that they do not cause the program to abort, but the program must
be run again after the errors have been corrected. 1t is possible that fur-
ther errovrs will be encountered in some of the equipment data previously
skipped, but the number of runs needed to debug the input will be far less
than if the program aborted automatically when an ervor was encountered. If
errors are encountered in decoding the input data, processing will halt after
all the input data has been processed and before entering thie second phase of :
IDIPR, which performs file updates and zenerates initial spectra. The user i
can override this halt and continue into the file update and initial spectrum
generation, However, additional errors may result from errors f{layged in the
input data.

PR

A s i

There are fifty-eight program detectable errors in IDIPR, of which only
three are fatal: the maximum number of equipments exceeded, an EXFC card q
} not given first, or an ISF spectrum ID record not matching a port. A descrip-
W tion of IDIPR errors is given in Table 160,

8.2 TART ERRORS

After the input data is processed by IDIPR, it is possible that there
are still errors in the input that could not be detected by IDIPR. An exam-
ple of this type of error would be a specified -component that did not exist,
s such as a port-associated antenna ID that cannot be matched in the antenna
data. Such errors that can be detected by TART cause an error diagnostic to
be printed out. The program does not abort when such errors are detected,
SR so that other 2rrors can be located without having to repeatedly re~run ;
o the program. Errors that do abort a run are an invalid tack control, invalid 3
task code, file alignment errors, invalid system type code, or a zero fuselage
radius for a spacecraft.

P

b

b A description of TART errors is given in Table 1061,
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TABLE 160

IDIPR ERRORS

ERROR FATAL/
NUMBER NON-FATAL DESCRIPTION
1 NF No match for keyword - use a legitimate keyword
2 NF Missing equal sign
3 NF No match for alpna code - check list of acceptable
alpha codes (see Table fA0)
4 NF Number of paremeters is incorrect
5 NF Illegal syntax
6 NF Alphanumeric must begin with alpha
7 NF Invalid LD syntax - check the inpul rules (section
6.1.3)
8 NF Mismatchoed parenthesis
9 NF Number of values for inner eavironmental field,
outer environmental field and {requency must be
the same
10 NF Multiple card of the same tvpe
11 NF Index equals zero ur exceeds the maximum
12 N Cavd is out of orvrder
13 NI Lillegal S/R code - check input rulesg (section
6.1.3)
14 NF Missing hicrarchy data - check lnput rules (scction
6.1.3)
15 NF Incomplete equipment or bundle data
16 NF Wrong MOD code for job type - check input rules
(section 6.1.4)
17 NF MOD code conflict - check input rules (section
6.1.4)
18 NF Al (M) and (D) must precede ADDS
19 NE

1) of syslem component to be deleted cannct be
found
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TABLE 160 (Continued)

]

ERROR FATAL/
NUMBER NON~FATAL DESCRIPTION

20 NF ID of antenna connected to a port cannot be found in
system data

21 NF ID of bundle associated with a wire port cannot be
found in system data

22 NF ID of wire connected to port cannot be found in
system data

23 NI The first port of an equipment must be equipment
case

24 NF The frequency table has an error - check frequencies
in table

25 N¥ Number of ports for equipment is less than one or
greater than fifteen

26 NF SOURCE/RECEPTOR card for port is missing

27 NF There was an error in initial spectrum generation

28 NF Number of equipments exceeds the maxiwum

29 NF Bundle/wire ID cannot be found in system data. [f
bundle and wire ID are not in error, look for error
in system dat..

30 NF Tl and RE must be in columns 1-2

31 NF lavalid initial spectrum option - check input rules

32 NF Invalid spectrum request to SPCMDI

33 NF Invalid receptor port SR code index

34 NF Invalid source port SR code index

35 NF Source and receptor SR codes must be th- same for
the same port

36 NI The load impedance is zero - must put in a finite
load impedance for a pori

37 NE Electro-explosive device may not be entered as a

source, only as a receptor

——
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TABLE 160 (Continued)

.
‘; . ERROR

FATAL/
NUMBER NON- FATAL DESCRIPTION
. 38 NF The specification option for a power line has an
[ invalid index
39 NF The modulation code for a source or receptor has an
o invalid index
40 NF The AM modulation index must be between zero and one
3
41 NF The signal type code has an invalid index
1 42 NF The SR code has a bad index when entering subroutine
1 SCARFE
§ 43 NF The stated pulse width of a wave form exceeds the
¢ pulse separation
44 NF MIL-STD~461A may not be specified for an EED
E 45 NF Bad specified RF power level was detected by sub-
: routine M461
E 46 NF MIL-STD-704 may not be specified for a power line
s receptor
£ 47 NF MIL-STD-6181 may not be specified for an EED
f 48 NF Duplicate ID
PN r
. 49 NF Bundle segment point 1D is not defined in list of
bundle points
1
° . 50 NF Wire point ID is not defined in list ¢l bundle
points
51 NF Port bundle point connection is not a legitimate
wire point
52 NF Wire type ID cannot be found in wire characteristics
table
53 NF Bundle segment peint indices are ifdentical or
. invalid -~ put in correct bundle points detiniag the
sggmend
FaN H4 NI A wire cicher has more than ten segments or it lToops
§ on itselt. L Less than ten segmenls, onsure thaet
: - 1 wire cannot rorw a loup e
: 345
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TABLE 160 (Concluded)

The end of a wive does not connect to any port

The Intrasystem File spectra ID record does not

EXEC card must precede all data cards except TITLE

ERROR FATAL/
NUMBER NON-FATAL DESCRLPTION
55 NF
901 F
match port
902 F
and REMARKS
203 F

Maximum number of equipments has been exceeded

et AR B §
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TABLE 161

TART ERROKS

ERROR FATAL/
NUMBER | NON-FATAL SUBROUTINE DESCRIPTION
1 F TART invalid task code (IRUN)
2 F PAREAD Invalid tart control card
3 F PAREAD Invalid task code on tart control card
4 F PAREAD Iritial processing and TART tasks in-
compatible (change task code to agree
with IDIPR task)

101 F CEAR File alignment error between baseline
trans file and rept spectram file

102 F CEAR Baseline transfer Lile aligument crror.
End~of-emtrs not read when expected for
this receptor and no ports were added.
(Probable cause: deleted port during
trade-off analysis)

103 F CEAR File alignment error between bascline
trans file and rcpt spectrum file

102 F CEAR Emtr spectra file alignment errov.
Unexpected cnd-ot-tile during waiver
analysis or tvade-oli with spectrum
changes only.

201 F SGR File alignment error between scrateh
trans file and adjusted emtr spectra
files. Unexpected end-of-trile.

301 F RCPTRD File alignment error bhetween rept equip-
ment and spectra working files. Eqgpt
indices do not match.

302 F RCPTRD File alignment error between rept cquaip-
ment and spectra working files. Sub-
system, cquipment, and port ID's do not
match.

303 ¥ RCPTRD Invalid change code. (Probable cause:
deleted port for trade-otl analysis.)

401 ¥ EMTRD File alimnment errcer. Same as 301
except for emtr.

402 I EMTRD File alignment vrror.  Same as 302
except for embtr,
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TABLE 161 (Continued)

ERROR FATAL/

NUMBER  |NON-FATAL | SUBRCUTLNE DESCRLIPTION

403 ¥ EMTRD File alignment error. Same as 303
except for emtr

501 NF COUPLE Bundle ID specified by port cannot be
found in wire bundle data.

502 NF COUY LE Bundle file alignment error. Bundle
index in port data does not match the
wire map file index for same bundle ID.

503 NF COUPLE Wire ID specificd for emitter port can-
not be found in wire bundle data.

504 NF COUPLE Wire 1D gpecified for reptl port cannot
be found in wire bundle data.

505 NF COUPLE Filter ID specified for emtr port cannot
be found in filter data.

506 NF COUPLE Filter ID specified for rcpt port cannot
be found in filter data.

601 NF ACTFER Invalid path code

602 NF ACTFER Antenna ID specified for rept port can-
not be found in antenna data,

603 NF ACTFER Aperture 1D specified for rept wive sop-
ment cannot be found in aperture data.

604 NF ACTFER Antenna ID specified for emtr port can-
not be found in aperture data.

605 NF ACTFER Wire characteristics table LD specified
for rcpt wire cannot be found in table.

701 NF GAIN Bad antenna orientation. Angles outside
allowable ranges: 0 < ¢ - 180° and
0 < ¢ < 360°

DA

702 NF GAIN Bad antenna look angles. Angles outside
allowable ranges: O = =  180° and
0 <« = 360°

703 NI GALN Bad antenna vertical half-beamsidth.

Outside allowable range: 0 - N 90°
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TABLE 161 (Con .inued)

ERRCR FATAL/

NUMBER | NON-FATAL SUBROUTLNE DESCRIPTION

704 NF GAIN Vad antenna horizontal half-beamwidth.
Jutside allowable range: 0 =y ~ 180°

705 NF GALN Bad antenna sidelobe hali-beamwidth,
Outside allowable range: 0 Vg 180°

801 F VELSE": Juvalid system type code - called

802 F VEFSET Zero fuselage radius specufied for space-
craft

901 NF WTWTFR Subscript 1or emitter wire 1D in wire
characteristics table out of range

502 NF WIWTFR Subscript for receptor wire 1D in wire
characteristics table out of range

903 NF WTIWTFR Code for emitter shield configuration
out of range

904 NF WIW1IFR Code for receptor shield configurati.n
out of range

905 NF WIWTEFR Code for emitler twist/untwist cont’igura-l
tion out of ranwpe

906 NF WIWLLFR Code for receptor twist/urtwist contlipu-
ration out of range

907 NF WTWTFR Code for emitter balance/unbalance
configuraticn out of range

908 NF WIWIFR Code for recepter balance/unbalance
configuration out ol range

909 NF WTWTHFR Code for amitter right/left identifica-
tion out of renge

91n NF WIWIFR Code for receptor rvight/left identifica-
tion out of vange

911 NI WIWTFR Code for emitter end or internal sepment
out of range

912 e WIWTEFR Caode 1tor receptor end o, internal

sepgment out ol range
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TABLE 161 (Concluded)

ERROR FATAL/

NUMBER NON-FATAL SUBROUTLNE DESCRIPTION

913 NF WIWIFR Zero emtr wire load admittance

914 NF WTWTFR Zero recpt wire load admittance

1001 NF FILTER Invalid filter type

1002 NF FILTER Iuvalid filter Q or coupling coefficient

1101 NF ENVLRN Antenns LD specified for rcpt port can-
not be found in antenna data

1102 NF ENVIRN Wire type ID specified for rcpt port
cannot be found in wirv characteristics
table

1103 NF ENVIRN Aperture ID specified for recpt wire
cannot be foimd in aperture data

1104 NF ENVIRN Filter ID specifiecd for rcpt port cannot

be foun4d in filter data
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MISSION
of

Rome Awr Development Center

RADC 1Is the principal AFSC organization charued with
planning and exccuting the USAF exploratory ond advanced
development programs for electromagnetic intelligence
techniques, reliability and compatibility techniques for
electronic systems, eloctromagnetic transmission and
reception, ground based surveillance, yround
communications, information displays and information
processing. This Center provides technical or
management assistance In support of studies, anaiyscs,
developrent planning activities, acquisition, test,
evaluation, modification, and operation of acrospacce
systems and related cquipment.
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